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Improved Two-Revolution Printing Press. 

The engraving herewith presented repre- 
sents the latest improved two-revolution 
printing press, with four form rollers, as 
manufactured by C. B. Cottrell & Co., of 
No. 8 Spruce street, New York, and No. 112 
Monroe street, Chicago, Il. 

This press is especially designed for rapid 
and accurate work, and suited for the 
finest quality of illustrated and colored 
work, printing the largest forms of this class 


is 


ing the performing of unnecessary labor. 
In the press here shown the duties of the 
steel spring are performed by an air spring 
or cushion, which obviates the difficulties 
previously referred to. It is plain that a sim- 
ple air spring would be open to substantially 
the same objections as the steel spring; but 
in the one used with this press these objec- 
tions are, by the combination of simple de- 
As previously stated, the 
varying momentum of the bed requires a 
varied 


vices, overcome. 


corresponding spring resistance. 


when 
the motion of the bed is moving the cylin- 
der off the piston. If at this time a vacuum 
is dlowed to form, it 


venting the formation of a vacuum 


when 
the press is running, and is an inconven- 
ience when moving the bed by hand. 

The spring gauges, shown in the cut and 


wastes power 


near the governor, are for the purpose of in- 
dicating the pressure in the air cylinders. 
This pressure is regulated by moving the 
plungers backwards or forwards on the rods 
by which they are connected to the frame. 
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of work at a speed of from 1,800 to 2,000 
Asis well known, in this class of 
the momentum of 
rapidly with the increase in speed, so that 
at high speed, and with the weight of the 
full form, several thousand pounds are re 
quired to arrest the motion of the bed and 
(0 start it in the opposite direction. 


per hour. 


press 


the bed increases 


To ac- 
complish this latter purpose, the more usual 
plan is to use steel springs, which in opera 
tion are neither theoretically nor practically 
correct. The proper tension of a spring to 
‘rest the motion of a reciprocating body 
varies with the speed and weight of the 
body, and, in order to accomplish the pur- | 
pose in a proper manner, the tension should 
be susceptible of easy adjustment, to meet 
the varying conditions of load and speed. 
This adjustment is not readily made, nor, 
indeed, cannot, generally speaking, ve satis- 
factorily made at all with a 
\nother unfavorable feature of 
sprin 


steel spring. 
the steel 
is that in making ready it offers an 
uncomfortable resistance to the 
movement to and fro of the bed, 


necessary 
thus hin- 
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For this purpose, there are used in connec 
tion with the air spring a governor and vac- 
uum valve, the whole acting in harmony to 
bring about the desired results. 

The pistons, or plungers, of the air-spring 
cylinders are situated at the end of the frame, 
and ina position to be covered with the 
cylinders, which are connected with the bed, 
at atime in the reciprocation of the latter 
when it is nearing the end of the stroke. 
The plunger rod is hollow, and connected 
by a pipe extending along the frame to a 


valve operated by the governor. The gov- 


_ernor, when the press is in motion, operates 


this valve to close the air passage, in propor- 
tion to the speed, and when the press is 
stopped, the dropping of the balls operates 
to fully open the passage, thus entirely re- 
lieving the spring and leaving, as previonsly 
stated, the bed free to be moved by hand. 
The plunger is fitted with spring packing, 
so as to allow the packing to expand to fill 
the cylinder. 
packing to be compressed in case of the acci~ 


This feature also permits the 


dental interposition of any foreign substance. 


TION PRINTING PRESS 


is furnished with a table of 


Each 
pressures suitable for the different speeds, 


press 


so that it is only necessary to adjust the 
pistons till the gauges show the table press- 
ure for the speed at which the press is run- 


ning, to have the cushion right. The 
arrangement of air spring, etec., above 
described, is one of the features which 


permit this press to be run at a speed that 
could not be otherwise more than approxi- 
mated, 

A friction device is employed for so con- 
trolling the motion of the press cylinder 
as to leave it uninfluenced by the wear and 
natural back-lash of the gearing, by which 


means perfect register is secured at the 
highest speeds 
Another convenient feature of this press 


is the hinged roller frame. This frame is 
constructed in two separate parts, hinged 
that turn of a 
small hand-wheel uncovers the form rollers, 
re- 
This also leaves the vibrators in a 


together in such a way a 
leaving them free to be removed and 
placed 
position to be removed with equal readiness. 


dering the pressman in his work, and requir- |The vacuum valve is for the purpese of pre- Another turn of the hand-wheel replaces for doing first-class fine work. 
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‘everything. This being all accomplished 
from one side of the press, and the rollers 
being left quite free to be handled, the work 
is done in 2 more satisfactory manner, and in 

| only a fraction of the time usually required. 

As will be inferred, the cylinder of this 
press revolves twice, during the first revolu- 
| tion, being raised entirely clear of the form. 
| During the second revolution it is in con- 
tact with the form, and the impression is 
given, 

The sheet delivery used with this press dis- 
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penses altogether with the use of tapes. This 
is a very satisfactory feature, especially from 
the pressman’s point of view, the frequent 
breakage of tapes, which wind around the 
form rollers and destroy them, being a con- 
stant source of annoyance. Not infrequently 
the broken tapes, by lying over the forms, 
seriously injure them the bed passes 
under the impression cylinder. This deliv- 
ery is quickly and readily adjusted to any 
style of printed matter, and delivers it to the 
fly without danger of blemish. 

A prominent feature of this press is its 
general strength and stability. This feature, 
together with the special features noted, and 
others not mentioned, and by which the 
various motions are automatically controlled 
to suit the varying conditions of the work, 
adapt it for doing the class of work usually 
done on such presses at a speed limited only 
by the capacity of the feeder. In the con- 
struction and in the general arrangement of 
its parts especial reference is had to cleanli- 
ness, or to the exclusion of any foreign mat- 
ter, which is, of course, particularly essential 
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Prussmann’s Steam-Engine Indicator. 

The design of the indicator herewith repre- 
sented is based upon the assumption that the 
indicators in use do not give a direct illustra- 
tion of the total pressure resulting from the 
pressure in front and behind the steam pis- 
tons, and acting upon the piston rod, but are 
simply an illustration of the pressure existing 
in one and the same end of the working 
cylinder during one revolution of the engine. 

The upper portion of the diagram—that is, 
the steam and expansion line—does not really 
belong to the retrograde line marked beneath 
it, but to a retrograde line which would be 
formed, if at the same time an indication of 
the other end of the steam cylinder should be 
taken. If, notwithstanding this fact in the 
present practice, in such a diagram, the ret- 
rograde line of the same cylinder end were 
represented in a reverse position, it is as- 
sumed that the engine works with a uniform 
pressure on both cylinder ends during two 
successive revolutions, If, as is frequently 
done, the indicator is brought successively 
in communication with both cylinder ends 
by means of a three-way cock, it is assumed 
that the pressure in the steam cylinder re- 
mains uniform during several successive 
revolutions. All these assumptions can lead, 
according to circumstances, to mistakes, 
which can only be avoided by the use of two 
indicators—one on each end of the steam 
cylinder. Great care must be observed if at 
the same time the tracers or pencils of both 
indicators are forced in, so that the upper 
diagram curve of one indicator is obtained 
simultaneously with the appropriate counter 
pressure or retrograde curve of the other in- 
dicator. 

These lines must then be brought together 
by hand in one diayram, in order to obtain 
by subtraction from the corresponding ordi- 
nates the distances which represent the ef- 
fective pressure acting on the piston rod at 
any given moment. From these observa- 
tions, the leading idea in the indicator will 
be readily understood. 

From the illustration, it will be seen that 
this instrument consists of a single cylinder, 
so formed that steam from opposite ends of 
the engine cylinder can have free access 
both above and below the piston of the indi- 
cator. 

Communication with the ends of the engine 
cylinder is made throggh pipes in the usual 
way, having a plug cock at each end of the 
cylinder. The piston rod is of hollow steel 
to make it light. This rod passes through 
the upper cylinder head, having a collar 
above to support the spring, while another 
collar at the top end of the rod secures the 
spring in its proper position. 

It will be observed that the piston occupies 
a central position in the cylinder; also that 
the pencil bar occupies a similar position in 
relation to the paper drum. In this position 
there is no tension or compression upon the 
spring, and, if steam be admitted to the 
right-hand passage, it will act upon the top 
of the piston, pressing it down; then, if this 
pressure be removed, the piston will return 
to its original position. If a corresponding 
pressure be admitted to the left-hand passage, 
it will act upon the bottom of the piston, 
pressing it upward. The spring being loose 
upon the piston rod, the strains are met by 
the collars previously mentioned, and the 
pencil is free to move equal distances above 
and below the atmospheric line, or line of no 
pressure, shown between the diagrams. 

The springs are readily changed by un- 
screwing the upper part of the piston rod, 
then removing the cylinder head and spring. 
When the cocks are closed the piston re- 
mains in the position shown, but let the 
cocks be opened, and one side of the piston 
is exposed to a pressure equal to the differ- 
ence between the pressures in front and in the 
rear of the engine piston as the same travels 
in one direction On the return stroke of the 
engine piston the opposite side of the piston 
is subjected to a corresponding pressure as in 
the previous stroke. The diagram thus ob- 
tained, therefore, is a line which is situated 
partly above and partly beneath the atmos- 
pheric line and the deviation from the atmos- 
pheric line on either line gives correctly the 


| 

effect upon the piston. The two annexed sure, and that the atmospheric pressure varies 
diagrams were taken with this indicator. ‘constantly, and particularly that the varia- 

The curve above the atmospheric line indi- |tions in the atmospheric pressure are very 
cates the work of one, and the curve below |great when an indicator is used on a locomo- 
the atmospheric line the work of the other |tive traveling over mountains, or on an 
end of the engine cylinder. The entire engine situated in a mine, it is claimed that 
closed curve gives the work during one rev- this indicator will give more reliable indica- 
olution. By closing either one of the cocks tions by eliminating the greater part of these 
separate diagrams may be taken from either difficulties. This indicator is made under 
end of the cylinder, as now practiced with the Thompson patents by Schaffer & Buden- 
ordinary indicators. If the separate diagrams berg at Buckau, Germany, and at present 
of both cylinder ends and also the combined cannot be sold in this country without in- 
diagram are marked on the same strip of fringement. Arrangements, however, will 
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paper,a clear illustration is obtained which | probably be made by which it may be 
greatly facilitates the calculation. obtained. 

This indicator is also claimed to have the siete 
following advantages: To be entirely un- | Steam Boiler Explosions, 
affected by the variations of the atmospheric 
pressure or of the barometer. While in We take from the Providence Journal the 
other indicators the indicator piston is ex- following report of a lecture on boiler explo- 
posed at one side to the atmospheric press- sions, delivered before the Rhode Island 
ure, the effect of the atmospheric pressure Engineers’ Association at their recent meeting 
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upon both sides of the piston of this indi- 
cator is equal. Considering the fact that 
indicator springs can only be adjusted cor- 
rectly for a certain fixed atmospheric pres- 


in Providence : 

‘‘Mr, Brayton began by referring to the 
vast destruction of life and property that 
‘has been occasioned by the explosion of 





steam boilers, and said that when we note 
the wonderful improvements being made 
in other branches of industry, and at the 
same time witness these frequent explosions, 
it would seem that science was feglectful of 
a very great object. Unfortunately the 
present system of steam boiler construction 
with its interests and teachings is some- 
what opposed to any radical change 
or improvement. The best riveted boilers 
are not proof against the weakening in- 
fluences of corrosion, crystalization and 
unequal expansion, so that it is only a ques- 
tion of time when any shell boiler, no 
matter how well made or attended, will have 
to yield. It may cause little damage or it 
may prove a great calamity. When a boiler 
has a rising head of steam the furnace doors 
are often thrown open, and wet coal thrown 
on the fire, while a strong draft of cold air 
rushes in between it and the boiler, and if 
this does not lessen the pressure the force 
pump is set to work injecting comparatively 
cold water. This produces an immense 
strain and damages the boiler more, perhaps, 
than holding the required pressure for 
a year. After further illustrating this point 
he gave a practical test of his proposi- 
tion that if heat be applied to the bottom of 
a vessel of water its contents will be heated 
alike, but if applted at or near the top it will 
boil there, while an inch or two below it will 
remain cold, and that if the boiler iron be 
flexible enough to stand the strain occasioned 
by the injection of cold water, and the 
shrinkage caused by it, well and good, 
otherwise it must break and tear in some 
part. The expansive power of steam was 
then considered, and the speaker said that 
any steam boiler holding a body of water 
heated to a temperature sufficient to produce 
a working pressure of steam, contains a 
pent up force capable of spreading devasta- 
tion at any time, when the overworked or 
fractured shell becomes too weak to hold it. 
It depends on the nature of the rupture, 
whether the explosion is violent or otherwise. 
The destructive force is not the direct cause 
of the explosion. There is no element, or condi- 
tion exercised in the production of steam, that 
is in any way productive of force or danger, 
except through the expansive force of heated 
water and the weakness of the boiler. It is im- 
possible to generate an explosive mixture of 
gases in a steam boiler with a head of steam, 
for water does not decompose through the 
action of heat alone. On the contrary, the 
constituents of water combine under the 
most intense heat known, as illustrated by 
the compound blow pipe. If, however, 
decomposition does occur, the plate must 
have been highly heated in some part, and 
owing to the powerful affinity between the 
iron and the oxygen, the former absorbs the 
latter, and in that proportion the hydrogen 
is set free. Hydrogen and steam cannot 
ignite, and the former being many times 
lighter than steam, is the first to escape from 
the boiler. Continuing, Mr. Brayton said 
that the primary cause of all boiler explo- 
sions is the insufficiency of strength in the 
boiler to hold a steady pressure of steam, 
but the species of fracture that lead 
to them are numberless. The weakening 
process is so gradual and unobservable that 
the crash comes when least expected, and no 
amount of watchfulness can foretell the 
event or when it will occur. 

‘*The declaration is often made that steady 
pressure of steam never blew up a boiler. 
‘Just keep plenty of water in your boiler, 
and there is no danger,’ is also a remark 
often heard. This, said the speaker, is a fatal 
mistake, and one of the worst that can be 
made, and the engineer who believes it is 
more or less indifferent to all other condi- 
tions, If there is no water in the boiler, it 
cannot explode, and the greater quantity of 
water the more terrific will be the explosion. 
To illustrate this, take a piece of steam pipe 
3 inches in diameter and 3 feet in length, 
screw a steam-tight cap on one end, then pro- 
curea pitch-pine plug about a foot in length 
and a little larger than the bore of the pipe. 
Fill the pipe with water to within eight 
inches of the top, and drive in the plug to 
within two inches of the surface of the 
water; this allows the water to expand as a 


aot ee 





























































































































Ocroper 28, 1882.] 


AMERICAN MACHINIST. 











liquid, and not quite fill the pipe. Place the 
pipe horizontally in a fire so as to be com- 
pletely enveloped in flame, and within eight 
minutes there will be a violent explosion. 
Now it cannot be said that low water caused 
this explosion, because the boiler was full, 
and there could have been no red-hot sheet, 


and consequently no gas could be formed by | the front. 





wheel immediately below this operates the 
jaws for centering and steadying the pipe. 
In the general arrangement of the machine 
the most noticeable feature in the way of im- 
provement is in moving the gearing to the 
back side of the machine, where it is ob- 


| viously more out of the way than when at 


Other minor improvements con- 


decomposition; there was no whistle or) sist in the arrangement of some of the parts 


safety valve to open and cause agitation; no 
force pump to inject cold water on a hot sheet 
—nothing, in fact, save that the steady 
pressure of steam had found the weakest 
peint. The speaker, however, did not wish 
to be understood as advocating low water, as 
that would cause extreme inequality of ex- 
pansion. 

The speaker closed by asking the inventive 
genius of the world to devote itself to the 
production of a steam-producing apparatus 
which will fulfil all the requirements, and 
have sufficient strength, under all circum- 
stances and conditions, to hold a steady press- 
ure of steam. 
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Saunders’ Pipe Threading and Cutting-off 
Machine. 





In the AMERICAN MaAcutnist of May 22, 
1880, we illustrated and described a ma- 
chine made by D. Saunders’ Sons, of Yon- 
kers, N. Y., for threading and cutting to 
any length. gas-pipe }” to 2” inclusive. Al- 
though the machine as there shown was very 
effective for the purposes named, in order to 
further increase its utility, and particularly 
to adapt it to still more rapid changes from 
one size of pipe to another—a matter of great 
importance where, as is generally the case, 
such changes are of frequent occurrence — 
several important changes have been made in 
the machine as there illustrated, to which at- 
tention is called through the accompanying 
engraving, representing the machine as now 
constructed by the same firm. 

One of these improvements is in the 
chuck. As described in our issue referred 
to, the jaws by which the pipe was held for 
being operated upon were independently ad- 
justed to the different sizes of pipe. In the 
present construction the adjustment to size 
is made by means of a scroll, which simul- 
taneously moves all the jaws. This is done 
by loosening the set bolt shown in the en- 
graving at the top of the chuck, when, 
by inserting a pin in a hole at the bottom of 
the slot shown in front and below the bolt 
referred to, the jaws are brought concentric- 
ally into contact with the pipe; then, by 
tightening the bolt, the chuck is ready for 
the particular size of pipe required. This 
makes the adjustment from and to any sizes, 
the work of but a moment, and, as compared 
with the separate adjustment of the jaws, 
instantaneous. It will be understood that 
this adjustment does not refer to griping the 
pipe for holding it while being cut, ete, but 
simply to the making ready for the cutting 
of any number of pieces of the same size, 
The griping is done by a simple movement of 
the lever, shown at the left side of the en- 
graving. This lever moves a sleeve on the 
spindle, which by suitable mechanism moves 
the binding jaws to hold or release the pipe. 
For this purpose it is not necessary to stop 
the machine, the pipe being inserted and re- 
moved with the machine in motion. 

Another improvement is in the substituting 
of forked jaws for bushings or sleeves, to 
center and steady the pipe in cutting off. 
With the bushings as formerly used, it was 
necessary to provide one for each size of 
pipe, while with the present device one set 
of jaws answers for all sizes. These jaws 
are operated by a right and left-hand screw, 
by which means they are instantly and con- 
centrically brought into contact with the 
pipe, whatever its size. This obviates the 
trouble of a poor or shaky fit, so troublesome 
in cutting off pipe, which results from the 
unavoidable wear of the bushings, as well as 
from the necessity of originally making 
them large enough to allow for the usual 
variation in the size of pipe. The cutting-off 
tool is carried by the slide, operated by the 
upper of the two hand-wheels shown at the 
right-hand side of the engraving. The hand- 
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to facilitate the various operations. 

The dies used with this machine are ad- 
justable-expanding, being brought up to 
cutting position by a slight motion of a lever, 
and as instantly released to allow of the re- 
moval of the pipe without running back over 
the thread. Solid dies may, however, be 
used when desired. 
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Boiler Makers and Boiler Users. 





By FRANK GLEASON, 

If in mechanical matters a man attempts 
to account for all things being as they are, 
the chances are that he won’t need any other 
job to fill up his time. There are different | 

yays of accounting for the same thing, and | 
unfortunately it is generally easier to reason | 
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marking, 
riveting, to the extent of making the per- | 
formance of these operations tn some way 
the ultimate end of his aspirations, it is 
simply an attempt to get him below the level 
of his trade? When you mix him up with 
these things in such a way as to confine him 
to the poorer and cheaper ways, you take 
away the best part of him as a mechanic, and 
compel him to think too much in the direc- 
tion of ‘these poorer and cheaper ways. No 
man knows better than he that the ability to 
get along with the mechanical details of his 
business is infinitely less than the end that 
ought to be gained by their means, but it is | 
questionable if any other mechanic has less | 
to do with setting up that end and then | 
working for it than he. <A boiler-maker has | 
to carry off more of the shortcomings of | 
others than any mechanic has a decent right 
to be encumbered with. 





and shearing, and punching, and } usually honored. 


The quality of the prod- 
uct may be depended upon to illustrate the 
character of the demand, When the un- 
fortunate proprietor of a boiler shop pro- 
poses to stop the work in some establishment 
for six days to repair the boilers at an ex- 
pense of 400 dollars, he isn’t listened to; not 
as against the party who does the job for 200 
dollars and stops the works two days. There 
is too much difference between 400 dollats 
and six 200 dollars and two 
days. 

The objective point in boiler repairs is to get 
to running in the shortest possible time, and 
Boilers are 
occasionally repaired on some other basis 
than this, but not often enough to speak 
about. The demand is for short time and 
short pay, and the man who figures to that 
purpose meets the demand and gets the job. 
If the ultimate end of the poor job is disas- 


days, and 


at the least possible expense. 


When a machinist does a poor job, the | ter, he gets the benefit of a free and extended 


probability of a failure in its future opera- | advertisement. 
Some day its | hind the fact for the cause. 


tions is always impending. 
present usefulness will depart, from the effect | 


No one thinks of going be- 


So long as the proprietor meets the de- 


of the failure of the slighted part. The con | mand as it is, he has the possibility of keeping 


sequences may be far-reaching enough to | his business going. 
« ° | 
suspend the operations of some establishment | Anois, and makes 


for a day or two. This means a pecuniary 
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from an outside view, and to set false cause; loss; but the point isn’t the stopping, and 


and real effect against each other than it is 
to get under the surface and offset real cause | 
and effect. 

There isn’t a more satisfactorily abused 
class in the list of mechanics than boiler- 
makers. It seems to be a satisfaction, some- 
times, to abuse things and individuals on 
universal principles, and there are a good 
many that enjoy that satisfaction at the ex- 
pense of those who are so unfortunate as to 
make and repair—especially repair—boilers. 
When the occasion for abusing a special class 
of community exists, it may be the best 
thing to see that they get what abuse they 
are honestly entitled to. But it is a fair 
question how much of the abuse that a boiler. 
maker has to carry comes from an honest 
consideration of all the circumstances of the 
case, and how much from a consideration of 
final results, without the trouble of getting 
back towards the cause at all, 

Some one says a boiler-maker, from the 
responsible nature of his work, ought to do 
more thinking than any other mechanic, but 
that he don’t do any to speak of. If the 
party who made the remark to this effect 
could only be convinced that a boiler-maker 
is forced, by the logic of circumstances, to 
think more about what not to do than most 
mechanics are required to think about what | 
to do, he might be induced to modify his ex- | 
pression, and possibly his opinion. 
When you mix a boiler-maker up with! 


the resulting loss in dollars and cents, but 
the probability of its occurrence. 
When a boiler-maker does an equally poor 





job, the possibility of disaster is in the | 


future 
possibility of its occurrence. 


The point isn’t the disaster, but the 
The probability 
of pecuniary loss has a good deal to do with 
the character of the work demanded of the 
machinist. It is allowed to work its legiti- 
mate purpose in the direction of thought 
towards improving his products, with the 
certainty of reward following success. The 
possibility of disaster can’t be worked in to 
the same purpose. There is too much differ- 
ence between an impendent probability and 
a remote possibility. This difference gov- 
erns the character of the demand made upon 
the skill of the boiler-maker. It stimulates 
thought in the direction of low price, and 
works out its perfect end of poor work. 

I don’t propose to offer apologies for poor 
work, but philosophy teaches us to look for 
a reason for everything. When you look 
for the reason for a good deal of poor boiler 
work, it will be essential to success to look 
beyond the boiler-maker. The possibility of 
the future may affect all parties, but it won’t 
be found to influence the user less than the 
maker of boilers. 

There is a good deal more in this matter of 
demand in things mechanical than is always 
thought of. When a demand is made of the 
mechanical part of society, that demand is 





|reformation ought to begin. 


If he stands on what he 
the demand himself, he 
find much difficulty in shutting up 
shop and retiring on what he hasn’t made at 
the business, 

Probably it is too much tosay that a boiler- 
maker—or repairer—is excusable for meeting 
the demand as it exists, when that demand 
is for something that imperils the lives of his 
neighbors. It wouldn’t, perhaps, be putting 
it on too high a plane of morality to say 
that he wasn’t excusable. There are, how- 
ever, in his case extenuating circumstances. 
Experience teaches that it isn’t wise to put 
morality and failure against pecuniary suc- 
cess, and trust to the inborn goodness of even 
a boiler-maker to resist the temptation to lean 
towards the best side, financially. It isn’t a 
difficult operation to reason up to the fact 
that so long as prospective owners are look- 
ing for cheap boilers, and present owners are 
interested in cheaper repairs, some one will 
be found ready to balance the conditions of 
demand and supply. When it is made 
reasonably clear to a man that if he don’t 
get a desired thing another will, that fact is 
made an apology for considerable moral 
angularity in the way of stretching out 
towards the coveted end. 

After all, the best way to remedy an evil 


won't 


is to commence at the beginning. It is the 
only way to remedy some evils. I don’t 


mean to say that all boiler users are looking 
to the sole end of cheap work, but a con- 
trolling number of them don’t look much 
beyond that point. The limited few that do 
look further have no serious trouble in 
getting the quality of work they are willing 
to pay for, and complaints against boiler 
makers from those who look further are not 
numerous nor grievous. Their demand for 
good work is honored, just the same as the 
demand for poor work is honored. The 
obvious moral is, if good work is ordered 
and paid for, it will be furnished. 

You can’t coerce a boiler-maker into doing 
good work on short time, and for short 


| pay, and it wouldn’t be right to so coerce him 


if it were possible. Perhaps it isn’t possible 
to coerce boiler users into demanding good 
work for good pay, but it is the point where 
You can’t ex- 
pect the boiler-maker to make the demand 
and fill it besides ; especially when the col- 
lapse of his business as a consequence is 
imminent, or certain. 

The policy of letting up on the boiler-maker 
and laboring with the boiler user, is worth 
considering. I don’t mean laboring with 
him in the way of using his boilers, but in 
contracting for them and in repairing them, 
Not that the using of them hasn’t a good 
deal to do with final results, but that it 
belongs to another branch of the subject. 
When a man wants anything of a particular 
quality, he usually finds the best way to get 
it is to call for it. If he calls for the best 
quality, he expects to pay the best price, If 
he calls for the lowest price, he expects the 
poorest quality. It don’t make any material 
difference whether the thing called for is a 
jack-knife or a steam boiler. 
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Shop Kinks, 





No. 37. 
LYNE. 


By Lewrs F. 


LATHE CENTERS AND CENTER 
REAMERS, 


WRINKLES IN 


After all that has been written upon the 
subject of centering and turning work in 
lathes, there is still much to Jearn, Sub- 
stantial progress is often hindered and some- 
times prevented by some peculiar notion that 
may exist in the fossil-like mind of a pro- 
prietor or superintendent. 

As I have not discussed the subject of 
centering work in lathes in any of my Suop 
Kinks, | am persuaded that a littie ventila- 
tion of that essential branch.,of mechanical , 
manipulation may prove of in- 
terest and permanent value to that 
class of workmen who have not 
thought much in this direction. 
If there is any one thing used in 
connection with Jathes that. re- 
mats as a relic of barbarism it 
is the old-fashioned square center 
as shown in Fig. 1 of the .ic- 
companying cuts. This cut rep- 
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care being takcn in annealing the steel before 
| centering. 


It will be understood without any descrip- | 


, tion how this center could have been so bad- 
ly ‘‘chawed” as the shopmen say, by the im- 
proper bearing of the work upon it. If the 
principles illustrated in Figs. 4 and 5 were 
carried out in making pillow blocks, and the 
various bearings upon steam engines and 
other machinery of the present day, we 
would very soon hear of a variety of acci- 
dents and casualties. 

If I were to order a set of hardened steel 
mandrels to fit the U. S. Standard 60° lathe 
center gauge, and they should come to me 
with centers like either Fig. 4 or Fig. 5, I 
would send them back at once with an in- 
quiry as to why my order was not executed 
according to directions. 

If mandrels are to remain 


true without 





resents a side and end view of a 
thing erroneously named in the 
category of tools, which will Lot 
cut, but tears its way into the end 
of a piece of work. Being in 
most instances made of inferior 
steel on account of the large 
_ quantity of material required to 
make it, this square center is 
easily and quickly dulled. 
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the shop made to one gauge, 77, and all cen- 
ter reamers and square ceniers made to the 
same gauge, after which I had little trouble 
with ‘‘chawed” centers. 

The square centers I used, however, were 
not like the one shown in Fig. 1, but were 
cut out upon a milling machine, as shown in 
Fig. 2. 

Some workmen advocate fluting square 
centers with a round-faced cutter, to reduce 
the grinding surface. It accomplishes this 


object, but fluting does not help the cutting 


qualities of the edges nearest the point. 
Neither does fluting help the oil to get in, or 
the chips to get away from the point where 
they do the most damage. Since the chips 
cannot get out nor the oil get in, tlte ‘‘chaw- 
ing” process goes on uninterruptedly. By 
cutting out a square center as shown in Fig. 
2, it will be seen from the end view that 


and it cannot be made to auswer the same 
requirements as this style without the drill, 
or even that shown in Fig. 2. 

A more simple (probably the simplest) 
form of a tool to accomplish the same pur- 
pose, is shown in Fig. 9. It consists simply 
of a round piece of steel, either milled or 
filed in the way to make a drill having two 
diameters, as shown at A, while B shows 
an edge view of the same tool. This tool is 
of more value upon brass work than upon 
iron or steel, being very useful in centering 
pieces of brass work held in a chuck. There 
is difficulty in using this upon wrought iron 
and steel, for the reason that the small dmll 
is liable to clog up and twist off. Tron and 
steel are difficult to cut, hence they require a 
tool to be more frequently ground than brass. 
To give the chips room to escape requires the 
small or drill part to be made light at the 
point of the countersink. 

The center reamer shown in 





Fig. 12 is an excellent tool, the 
advantages of which were ably 
set forth by George B. Foote, in 
the AMERICAN MACHINIST of 
March 18, 1882. There is one 
additional point, however, that 











may be mentioned in favor of 
this excellent tool. It is this: 
Cutting off one side less than 











When first made, this center is 
usually filed to a gauge, which 
corresponds to the other centers 
of the lathe, so that the hole 
made with the square center will 
fit the other centers. When 
dulled, the workman takes this 
square center to a grindstone and 
begins to grind it to the same 
angle as it formerly had. This 
is when his patience is undis- 
turbed, but after grinding for 
awhile he gets irritable, and in 
consequence the tapered end of 
the square centir begins to rise 
and the sharp edges to appear. 
The center gauge in his pocket is 
forgotten, and the edges upon the 
square center assume the form 
shown by the dotted lines a, 8, in 
Fig. 1. 

When the work, after being 
square centered with such a tool, 
is placed upon the center of the 
lathe, the fit is like the example 
shown in Fig. 4, where it will be 
seen that the bearing is nearest 
the point of the center, which is 
not as it should be. Some me- 
chanics advocate the opposite ex- 
treme and make the angles of 
the square center less acute than 
the other centers, so that when a 
piece of work is centered with 
it and placed upon the centers, 
the fit will appear like the illus- 
tration Fig. 5. 

In this instance it will be observed that | 
there is only a narrow bearing upon the 
center at the end of the piece of work. 
Some workmen will lift their voices in high 


and mighty argument, contending that the | 


plan followed in Fig. 4 is the better, because 
it will lubricate more speedily and is less 
liable to wear out of true upon the center than 
that shown in Fig. 5. Others may be found 
whose opinions upon mechanical matters are 
equally good, who will use the same argu- 
ments in favor of the latter. 
that my experience has taught me that both 
are wrong, and asa proof I will call upon the 
dead center to testify. 1t is here shown in 
Fig. 8. This portrait was taken from life, 
being a truthful picture of a center used by 
a workman who advocated the use of the 
plan shown in Fig. 5. Much of the work 
done in his lathe was upon steel, such as 
taps, reamers and other tool work, very little 


I must say | 





lig. 


damaging the lathe centers, ubey must fit the 
centers upon which they are to run, and they 


must fit with as great accuracy as any other | 


bearing about 
shown in Fig. 7. 

I have found in practice in railroad and 
general repair shops that the U. 8. Standard 
center of 60° is not generally used, being 
‘considered too sharp. In turning taper 
, work in lathes not having a special taper at- 
tachment, these centers are more quickly de- 
stroyed in consequence of their sharpness 
or the acuteness of their angles. On heavy 
work the points are more easily bent or 
| broken than if the angles were less acute. 

I one tried centers of different angles upon 
|several lathes to see which would last the 
longest upon general work, and finally adopt- 
ed an angle of 77°,.as one that did the best 
service. 
Accordingly I had all the lathe centers in 


machinery. 


‘ . . | 
Such a fit is} 











held in a steady rest, or otherwise supported, 





half the diameter as shown in 
this illustration, and leaving the 
cutting edge at an angle and not 
parallel with the center line in- 
sure a smooth true center. For 
this reason it may be used with 





safety in centering heavy work, 
whereas, if precisely half the di- 





ameter were cut away leaving 
the cutting edge on a line and 
parallel with the center,it would 
be a great deal more liable to 
chatter upon heavy work. 

Such a reamer as the one last 





mentioned works satisfactorily 
upon light or special work; the 
same is true of the standard cen- 
ter of 60°. The reamer here 
shown when made of the best 
steel will last for a long time, 








Fig.1'2 


space is allowed for the chips to, work out 
and for oil to be freely applied; but such a 
tool cannot cut—it can only scrape or tear off 
the metal. This style of square center was 
finally abandoned for the one shown in Fig, 
3, without the drill for general work I wish 
to say at once that it will not do to make this 
tool of poor stecl. It must be made of the 
best, otherwise the center shown in Fig. 2 
would better be used. 

It will be seen that the tool shown in Fig. 
3 has seven cutting edges, which number 
has been found to work well in practice, as 
they cut freely, but not too much so. A hole 
was made through the center of Fig. 3, to 
admit a twist drill of a proper diameter to 
The twist 
drill was held by a small screw, as shown. 
This tool drills and reams the center at one op 
To use this tool the work has to be 


suit the class of work to be done. 


eration. 








and when worn out may be 
thrown away without sustaining 
any net loss. 

For lubricating the centers of 
ull lathes above 16” swing, [have 
found the wrinkle shown in Fig. 
6 to work well. In turning off a 
pair of driving wheels and other 
heavy work, I have been at 
times very much annoyed by 
the center becoming dry, so 
that the lathe had to be stopped 
and the center slacked off for 
oiling. 

These difficulties may be suc- 
cessfully met by drilling the 
dead center, as shown, so as to 
form ar oil hole reaching to the 
point of the center from which 
oil may be freely supplied to the 
bearing surfaces, 

In the old and barbarous way 
of square centering a shaft ina 
lathe,the butt end of a tool shown 
at A, in Fig. 10, was placed in 
the tool post and pressed against 
the shaft B, at the same time the square cen- 
ter was forced in. The pressure of the tool 
being on a line with C D, and atright angles 
to EF, the back of the carriage was lifted 
slightly as the rougb, uneven surface of the 
shaft came in contact with the butt of the 
tool A 

Under such circumstances, the writer has 
known a workman to his time for 
hours in trying to get a large shaft to run 
true without success. 

To accurately center a piece of work in a 
lathe, the rest pressing against the work 
must be as firm as possible, and the spindle 
holding the dead center should project be- 
yond the tail-stock as little as can be allowed, 
to insure greater stiffness. Another and 
most essential point to be observed is to ap- 
ply the pressure to the work at an angle of 
about 45°, or in direction of the line J, J, in 
Fig. 11, G, HW representing the horizontal line 


waste 
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from which the angle is to be taken. | 
It will be perceived from the illustration 
that the revolving shaft cannot by any pos- 
sible means lift the carriage, but will rather | 
press it firmly upon the shears. In many | 





somehow. Sucha machine can be purchased | main at rest wherever desired. The feed 


having a centering chuck and a drilling de- 
vice, which would very soon pay for itself 
and a profit beside. 

Centering rough work in a lathe should 





a 


) 





may be varied by shifting a belt upon cone 
pulleys having four steps each. The axles 
of the carriage are of wrought iron, the 
length of which is the full width of carriage. 


lathes built at the present time the front of | never be done when it can possibly be | The axles are fastened in the wheels, and have 


the carriage overhangs to such an extent that, | 
together with overhanging of the weight | 
upon the apron, there is a force sufficient to 
lift the back part of the carriage from the | 
shears. In almost all lathes a pressure ap- | 
plied, asin Fig. 10, would cause the carriage 
to be lifted at the back. | 
In taking a finishing cut with water and a} 
broad nose tool, the writer noticed upon a 
certain lathe that the tool would cut very 
nicely for a short distance, then suddenly dig 
into the shaft that was being turned. An 
examination revealed the fact that the press 
ure upon the tool tipped the carriage, so that 
the back part, instead of resting upon the 
shears, bore hard upon the gib on the under 
side of the shears. When the tool reached a 
soft spot in the iron, the back of the carriage 
would drop and cause the tool to dig in. 
Upon such a lathe as the one described, the 






tool should be set so that the cutting edge 
will not be above the center. 

It may be found necessary to place addi- 
tional weight upon the back part of the car- 
riage to keep it down firmly in doing certain 
kinds of work. In well regulated shops all 
work to be turned is made as straight as 
possible by the eye of the blacksmith, so that 
it is entirely safe to drill and ream the cen. | 
ters; then what little straightening may be | 
found necessary should be done before squar- 
ing up the ends. 

Much stress is put by some workmen upon 
the impropriety of drilling and reaming the 
centers in work as it comes from the black- 
smith’s shop; but I am persuaded that such 
apprehensions have no special relation to the 
true cause of the difficulties experienced. 
The material should be made as straight as 
possible before it is placed in the lathe; then 
there will be no trouble; but if material is 
taken promiscuously from the blacksmith’s 
shop, drilled and centered, I can then readily 
understand why trouble could occur. 

All shops should have a centering machine, 
which they can either buy or make at a} 
nominal cost, but one should be obtained | 


avoided. All material should be annealed 
and made fit for working, otherwise the cut 
ting tools will be quickly destroyed by the 
hard scales upon the surface. Unless these 
are removed, standard gauges and 
tools are of little consequence. 


scales 
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Improved Double Circular Saw-Mill., 


The double circular saw-mill here repre- 
sented carries two saw mandrels, one placed 
above the other, as shown in the engraving. 
The saw collars are forged solid upon these 
mandrels, and after being turned, the man- 
drels are finished upon their bearings to in- 
sure perfect accuracy. The collars upon the 
mandrels are recessed, to cover the ends of 
the boxes, thus preventing the leakage of oil 
or the admission of grit and dirt. The boxes 


IMPROVED DOUBLE ( 


are self-adjusting, being pivoted in such a 
way that a perfect alignment is always in- 
sured, The upper mill being made entirely 
of iron is detachable, and can at any time be 
attached to a single mill. The mandrei 
passes through a single casting with journal 
boxes at each end. The box at the saw end 
is pivoted to the frame, while the box at the 
other end, having a lateral movement, is con- 
trolled by a screw. This arrangement allows 


the lead of the saw to be changed, which in-} 


sures perfect alignment in the two saws. 
The pulleys are turned both inside and out, 
thus securing a perfect balance of rotating 
parts when running at high speeds. The 
carriage being shod with iron prevents ex- 
cessive wear and facilitates the shifting of 
head-blocks. 

_ Ways are of heavy wood, being heavily 
The feed of the carriage 
consists of a small friction paper-wheel in 
contact with the face of a turned iron pulley, 
These pulleys are on independent feed shafts, 
The 
direction of the feed is controlled by one 


ironed both sides. 
and not on either of the saw arbors. 


lever, und may be made to move the carriage 
either forward or backward, or it may re 


turned journals running in babbitted cast- 
‘iron boxes. The large wheels at each end of 
these shafts have turned faces. The 
‘rack has large teeth and is of unusual 
strength. Set works are composed of simul- 
taneous detachable lever head blocks, with 
paw] lifters. It is well understood that upon 
| the efficient operation of this mechanism de- 
|pends the evenness and smoothness of the 
‘work produced. By using a device known 
as a pawl lifter, one lever only is used, where 
‘as by some other systems more levers, with 
extra attachments, are used. By the use of 
one lever the ‘sawyer can, without moving 
from his position, engage or disengage the 
pawls controlling the movements of one or 
both head-blocks,as may be desired. The teeth 
of the ratchets and gear wheels, as well as 
the rack of the head-block knees, are all cut 
in machines for that With cut 


iron 


purpose. 


RCULAR SAw-MILL. 


gears and proper graduations, the thickness 
of lumber can be accurately regulated. ‘The 
log can be moved distances varying from 
one-eighth of an inch to three inches, as re- 
quired, by one throw of the lever, 

These saw-mills are made by F. J. L. 
Blandy, Zanesville, O. 
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LETTERS FROM PRACTICAL MEN. 





Eccentric Gears—Shrink Fits, 
Editor American Machinist : 

The inquiry of your correspondent ‘‘A. A. 
W.” fora “rule” for shrink fits, and the 
very satisfactory reply thereto, impel me to 
offer a word or two in the same line. I fear 
I am a little too apt to smile when some one 
asks for a rule by which to perform one of 
the nicer operations of the trade. 
say it another way. 
of eccentric gears, about 215 


Let me 
I lately wanted a pair 
15” thick, and of buta modest eccentricity. 
I applied to the firm which has the best 
facilities in the country for producing gears 
They replied, sub 
stantially, ‘‘It is difficult to produce eccen 


to make them for me. 
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’ diameter and 


| tric gears in a style creditable to us and at a 
| price satisfactory to the purchaser. We will 
| make the gears you want for $22, but cannot 
| promise a very nice job, and would rather 
| not undertake it.” Now, that was a thor- 
| oughly honest and respectable expression of 
i the difficulty of making eccentric gears, and 
yet I doubt not there are hundreds of ap- 
prentices in the trade, of all ages from six- 
iteen to sixty, who would, if they found oc- 
casion, ask with an implicit and child like 
trust for a ‘“‘rule” for eccentric gears. Mr. 
Editor and gentlemen, correspondents of the 
|; AMERICAN Machinist, by the way, what is 
your rule for making eccentric gears? 

As to shrink fits, I confess [ have a great 
affection for tllem. I wonder that so simple, 
cheap, and reliaSie an expedient is not more 
frequently employed. There is no reason 
why any machinist of average skill should 
be afraid of them. It is not bad luck, but 
ignorance or carelessness which encounters 
disaster. The most common error, I think, 
is in making too tight a fit. A little tighter 
than a good driving fit is tight enough for a 
shrink fit, and for general practice, on diam- 
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eters not exceeding two or three inches, this 
is a safer way to state it than to state it by 
figures. An important point to be observed 
This 
can be done much better, and safer, by build- 
ing a fire around it than by heating over the 
blacksmith’s fire. If the piece is not heated 
uniformly the hole will not be round, and if 
it is heated more around the hole than at the 
| outside, the hole will not enlarge as it should, 
| and there will also be danger of cracking the 
piece by the strain on the outside. If we lay 
a piece on the forge, and heat the eye only 
by a fire up through it, and if the outside is 
strong enough to stand the strain, the expan- 
sion of the metal would seem to promise to 
make the hole smaller instead of larger. It 
would be worth while for one interested to try 
the experiment of preparing two pieces for 
shrinking, making the fits as nearly alike as 
possible, and noting the different effects of 
heating in the right way and in the wrong 
way. 

I was once deceived in « shrink fit. 


is the heating of the piece uniformly. 


I had 
to put a new rod into a piston, The old one, 
either broken, I have forgotten 


which, was shrunk on very tightly. I had 


worn or 
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to drill a big hole through it before I could 
force it off. The hole seemed to be in good 
shape, and I fitted the new rod according to 
my usual practice, but upon heating the pis- 
ton I was surprised to find much less than 
the usual expansion. J think that the iron 
around the hole had been compressed by the 
previous shrinkage, and reheating allowed it 
to resume its original condition. 

Heat your work carefully; keep yourself 
cool. FRANK H, RIcHARDs. 

Troy, N. Y. 


Machine Tools, 

Editor American Machinist : 

Yourcorrespondent, Oberlin Smith, is on 
the right track, as shown by his article on 
the construction of machine tools, Some 
manufacturers seem to take special pains to 
make such tools not only as light, but as 
powerless as possible. ‘‘The owl-eyed old 
wiseacres in spectacles” are really not alto- 
gether to blame for taking light cuts, with 
a fine feed. The lathes are often improperly 
geared. The pinion on the. back shaft and 
the gear-wheel on the spindle are too nearly 
of asize. The average head-stock only per 
mits the cone to make eight or nine revolu- 
tions to one of the spindle. When a lathe is 
properly geared and constructed, there is 


plenty of power for heavy cutting, with a 
slack belt. Some builders make head- 


stock patterns up to twelve inches, and after 
that the same cone, gear-wheel and spindle 
are used for the larger head-stocks on stilts. 

Instead of packing up light, metal-stinted 
head-stocks in that way, why not make a 
heavy, triple-geared sliding break, or gap 
lathe? The ways can be accurately fitted in 
the bed plate, and used either open or shut. 
A large face plate, with either an internal 
wheel or a pinion geared into the outside of 
the face plate, would give plenty of power. 
If the lathe is provided with a handy crane, 
one man can easily take the face plate off 
andon, A lathe of that description, if pro- 
vided with a good compound slide rest and 
stiff tail-stock, would be a very useful tool 
for a great variety of work. 

What your correspondent calls machines 
constructed on the ‘‘ fiddle principle” will 
not be the machines of the future. 

How is it that the light, cheap tool-builders 
have such a mania for architectural orna- 
went, mouldings, ogeeing, etc.? The first- 
class tool] designers make everything as plain 
as possible, all straight lines ending in tan- 
gents or curves. Even the legs are made in 
that way. 

I showed the cut of a well-designed lathe 
that appeared in the AMERICAN MACHINIST 
to a ‘‘lightning machinist,” and he said: 
‘Pooh! Too much Whitworth and John 
Bull about it. Wont do in this country.” 

About double-acting planers: I thought it 
was well known that the swivel tool was the 
invention of Whitworth. I saw one at work 
in Fairbairn’s shop in Manchester, England, 
in 1844. VETERAN. 

Fort Wayne, Ind. 


Quick Speed and Fine Feed vs, Slow 
Speed and Coarse Feed, 
Editor American Machinist : 

In your issue of October 7, ‘‘ Veteran” ad- 
vocates coarse feed, and tries to convey the 
impression that the use of fine feed shows 
poor judgment. 1 think, perhaps, that 
‘** Veteran”? might improve his methods by 
studying up the requirements of good work. 
Coarse feed may do on rolling-mill and simi- 
lar work, but coarse feed does not always 
mean either fast or good work, 

‘* Veteran” says in boring he uses a stiff 
tool and coarse feed. The stiff tool is right, 
when circumstances will permit its use, but 
for boring a long hole the coarse feed is not 
the thing. 

Say you are boring a hole 10” long; how 
will you remedy the spring of tool on coarse 
feed? 

I once worked in a shop where considerable 


work than his, and together we discussed 
the reason. The result was the conclusion 
that the coarse feed did not give the tool 
time to cut, so it sprung away, leaving the 
hole tapering and doing the work slowly. 
He changed his plan, increasing his speed 
and decreasing his feed, and his lathe turned 
out as much work as mine, and bored a 
straight hole. He acknowledged that fine 
feed was the correct thing. 

In turning a cylinder head that is to be 
polished, if the tool is of the right shape and 
properly ground, there will be no danger of 
irritating Bodmer with fast speed, Fast 
speed and fine feed is the only way to sutis- 
factorily do the job. ‘ 

There isn’t any connection between quick 
speed and tearing around a shop without 
any purpose. Your slow feed correspond- 
ents seem to take it for granted that there is 
some sort of connection between quick speed 
and the half grinding of tools, &c. Let me 
suggest to them that this is all ‘‘in their 
mind,” If a machinist don’t grind his tools 
properly, he won't do good work at any 
speed, FINE FEED. 
Repairing an Engine, 

Editor American Machinist : 

Is there any accounting for the fact that 
when a steam engine breaks down every man 
in the mill finds his way into the engine- 
room, ready to instruct the engineer how to 
fix up things? The teamster will tell him 
how to set the valves, and the mechanical 
dead-beat will tell him what he don’t know 
about the whole job. There isn’t a man 
around 2 mill that can’t tell an engineer all 
about running and repairing his engine. . 

My advice to a young engineer is: if your 
engine breaks down, don't take advice from 
any one unless you are sure he knows more 
about the job than you know. Go to work 
just as if you owned the mill, and was the 
only responsible party about the concern, A 
cool head and common sense will go a good 
way towards straightening things around a 
demoralized engine, as well as elsewhere. 
Sometimes a little makeshift will serve a 
very useful purpose. 

A few years ago I was running a large 
engine in a mill, We were very busy, run- 
ning overtime to keep up with orders. One 
day, quite early in the day, the engine sud- 
denly slackened up. I looked at the steam- 
gauge; plenty of steam. I looked at the 
engine for the trouble, and finally, opening 
one of the cylinder cocks, concluded by the 
rush of steam that the piston packing was 
down. I stopped the engine; in five minutes 
the engine-room was full of men, including 
the proprietor. With the assistance of the 
fireman, I removed the cylinder-head and 
follower and:found two springs broken. 
Perhaps I ought to have had extra springs, 
but this point wasn’t debatable, because the 
fact was I didn’t have them. 

I handed one of the broken springs to the 
proprietor, requesting him to have some new 
ones made, ‘‘Hadn’t I better send the men 
home ? We can’t run to-day,” was his re- 
sponse. 

I assured him we would run in half an 
hour, without springs. 

I took two blocks of wood and an axe, and 
soon had the blocks fitted to hold the pack- 
ing iu place, the bolts screwed up, and the 
engine started. I left the blocks in place till 
the next Saturday night. CHISEL, 

West Bay City, Mich. 


A Correction, 
Editor American Machinist: 

We noticed an article in your valuable 
paper, copied from London Jronmonger, 
which reads: ‘‘The combination of asbestos 
with india-rubber has been very successful 
in its application to valves of large size for 
steam. * * * The advantage of the ma- 
terial is its great durability under steam, and 
new settings can be readily applied without 
breaking any joints or removing the body 
of the valve.” 





boring was done. I run one lathe on such 
work, and another Jathe was run on similar | 
work. I used fine feed and quick speed. 
My partner (on the other lathe) used coarse 
feed and slow speed. My lathe got out more 





As the above describes the construction of 
the Jenkins valve so closely, we would like 
to be allowed to correct the impression as to 
its novelty, which it would undoubtedly 
leave on the minds of your readers, 


In the Jenkins valve there is used a Jenk- 
ins composite disc (or setting, as it is called 
in the above article), which can be replaced 
at a very small cost, without disconnecting 
the body of the valve from the pipe. 

As this disc was patented as early as 1868, 
the idea is not new, and we think a correction 
of Jronmonger’s article is not out of order. 

JENKINS BROTHERS. 
71 John street, New York. 


Battery of Bollers, 
Editor American Machinist : 

Mr. Le Van, in your issue of October 14th, 
seems to have re-opened the ‘ Battery of 
Boilers” question, and?iu his letter says he 
‘‘has been unable to find authority for the 
application of the term in, any dictionary or 
text-book.” 

Now, since languages were made and 
names invented before dictionaries were 
printed, it follows that the definitions con- 
tained therein are only valuable in propor- 
tion to the definer’s knowledge of the spoken 
language. That this value is small in techni- 
‘al matters, is shown in your review of the 
“Mechanical Dictionary,” and in Mr. 
Durfee’s examination of Webster’s Un- 
abridged. I, therefore, reject the authority of 
the books, believing, as I do, that the term 
* Battery of Boilers” is a good one, and for 
the following reasons: 

First. It is not a newly-coined term, as Mr. 
Le Van seems to imply in his letter, but is 
one that has been in use on the Mississippi 
and its tributaries for many years, meaning 
two or more cylindrical or flue boilers, which 
have their mud drums and steam drum in 
common, and fed with one valve and pipe 
forming a compound high-pressure boiler, in 
which the water is assumed to stand at the 
same level in the different elements. Thus 
a six-boiler boat will usually have the boilers 
arranged in two ‘‘ batteries ” of three boilers 
each. 

Second. The derivation of the term, appar- 
ently from battery of guns, seems to me to be 
as reasonable as that of most technical terms. 
In war the term battery is used to express 
either the guns or the earth-work in which 
they are mounted, or the men who work the 
guns, or the whole thing collectively. In 
electricity it means a combination of several 
elementary prime movers of a current. Ina 
quartz mill it means three or five stamps 
(odd numbers being preferred for luck) 
working in one mortar, and in the French 
language, batierie de cuisine, means the pots 
and pans of the kitchen: 

For my own part, I am willing to use 
names as I find them, without inquiring too 
closely into their derivation. We might raise 
the questions as to why a shaft-bearing is 
called a journal, or the circular head moving 
in a cylinder a péston,and so lead to intermin- 
able discussion. My position, in fact, is 
that of the professional cricketer in Punch, 
who, being interrogated by a gentleman 
anxious to get at the reason of things, why 
a certain peculiar ‘‘ ball” was called a yorker, 
replies: ‘‘A yorker, sir—a yorker’ Why, sir, 
I don’t know what else you could call it.” 


Wo. H. Harrison. 

Braintree, Mass. 

Compound Engines, 
Editor American Machinist : 

If I were to look for the disadvantages of 
the compound engine, the first thing that I 
would take into consideration would be the 
back pressure on the piston of the high- 
pressure engine. To avoid this back press- 
ure, I have seen stationary engines provided 
with a receiver, so arranged as to keep the 
exhaust steam within it at about atmospheric 
pressure, and supply the low-pressure cylin- 
der as required, 

It is strange that Mr. Gleason should have 
overlooked this point in his reply to my ar- 
ticle of September 23d. He is clearly entitled 
to it. 

I did hope that my article was reasonably 
clear, but if it is not so, it is my mistake. 

To show that I have some appreciation of 
cylinder construction, I refer to an article of 
mine in the AMERICAN Macuinist of April 
8th, 1882. 





In my article of September 23, | said: ‘It 


seems likely that less cylinder condensation 
has something to do with it” (referring to 
the greater economy of the compound en- 
gine). 

I left cylinder condensation out of the case 


‘to simplify the question of relative expan- 


sion, and I left it out in the case of both en- 
gines. What can be fairer—the question 
being expanding alike in each cylinder, and 
each engine at its best? To get both engines 
at their best, I took 14 stroke as the point 
of cut off, and I took 64 pounds steam press- 
ure, because 64 is so easily divided by 4 
and by 16, that the reader can make the 
division mentally as he reads, and see at 
once that the compound engine has the ad- 
vantage of greater expansion. 

It is quite immaterial to the question of 
relative expansion in the two engines, how 
far expansion may be carried by special 
means. If applied in this case, both engines 
would be entitled to the same protection. I 
said, ‘‘I cannot see that it is practicable to 
get as low terminal pressure in a simple, as 
in a compound engine. Perhaps Iam wrong 
about it.” Now I say, perhaps I am right 
about it. 

My expression ‘‘ gain by atmospheric press- 
ure” is an error in language, but it is so 
plain and common an error, that it ought not 
to confuse any assistant engineer, nor even 
the ordinary reader. In the same paragraph, 
I had already used the expression ‘‘ benefit 
from use of vacuum,” and from his neatly 
constructed paragraph, I think that Mr. 
Gleason well knows that logic is sometimes 
sacrificed to rhetoric. 

To simplify the question of relative gain 
by use of a low terminal pressure, let us 
leave out of consideration the power re- 
quired to work the air pump. 

Suppose the vacuum to equal 14 pounds, 
and the steam 14 pounds above atmospheric 
pressure, the resulting 28 pounds pressure 
will be just double what it would have been 
if the 14 pounds of steam had been ex- 
hausted into the open air. We would just 
double our force by use of vacuum, and to 
double a quantity, is to increase it by 100 
per cent. Reduce the terminal pressure to 
7 pounds and let it go into a vacuum equal to 
14 pounds, and the effect of vacuum will be 
double that of the 7 pounds of steam if ex- 
hausted into the open air. To increase a 
force by twice its original amount, is to add 
200 per cent. to it. 

Mr. Gleason must admit that the gain by 
use of vacuum is tangible. Now, why is 
not relative gain, expressed by per centage, 
tangible ? I mean just what I say. A low 
terminal pressure gives a greater proportion 
of gain from use of vacuum than a high 
terminal pressure gives. 

If Mr. Gleason thinks that percentages of 
loss and gain are not tangible and of no 
account, let him reduce his vacuum 50 per 
cent. and see if he does not find something 
tangible. 

My statement, that ‘‘ it costs more to keep 
up low steam than it does to keep up high 
steam,” is simply an argument in favor of 
high steam. How simple and how strong 
the argument is, let the reader judge. I am 
aware that in expanding, steam may lose 
its temperature, and retain its units of heat 
in the increased volume; but one thing that I 
have been trying to show is, that with the 
compound engine there will be less steam to 
condense. I do not say that this has been 
demonstrated, nor that it can be demon- 
strated ; | merely give it as my opinion. 

Defiance, Ohio. ANTHON, 


Couplings and Clutches, 
Editor American Machinist : 

The short letter of your Denver corre- 
spondent on that double acting planer, has 
given the clue to the whereabouts of an old 
schoo] friend. Had lost all trace of him. Anent 
your editorial on couplings, he used to 
know something about a coupling and an 
automatic clutch designed in France, that 
beat everything for the ease with which it was 
operated, and the entire absence of danger 
in its working. NORMAN. 

| We should like to hear from our Denver 
the here men- 


correspondent on subject 





tioned. | 
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Coal Report, | 
Editor American Machinist : | 
I enclose a blank coal report used in the | 
establishment where I am employed. This | 
blank is filled out every night by the fireman, 
signed by the engineer and placed on the 
desk of the superintendent for him to criti- 
cise. It is then copied in a book kept for 
that purpose. 


DarILy CoaL REPORT. 
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I would like to hear through the AMERICAN 
Macurnist what plans other engineers have 
for keeping account of coal they burn 
through the day. OnTI0. 


Shop Practice.—A Strong Boring and 
Turning Mill. 
Editor Amer can Machinist : 

In my letter on ‘‘ Shop Practice,” of Sept. 
16, I inadvertently used the word feet in 
stead of inches, in speaking of the cutting 
speed of iron turning tools. The error 
seems too obvious to need an explanation, 
still I offer one. The trouble with your | 
correspondent ‘‘ M.,” seems to be that he does 
not recognize any middle ground between | 
the half lunatic that Chordal describes, and | 
the man who thinks it best to ‘‘ go slow.” | 
I know there is a prevailing notion among 
machinists that it is best not to hurry, and 
many stand so straight in this belief that 
there is a very perceptible leaning back- 

yard. This is the result, as I said before, 
of the education in the shop, and is not to 
be attributed to any unfriendly or dishonest 
motive toward employers. Even ‘*Veteran,” 
says: ‘‘slow speed is best.” But there are | 
many causes for slow machinists. One of 
the most fruitful is, that in the best shops, | 
as Mr. M., would style them, beginners are, 
for instance, put to boring wheels for 
reaping machinery, or turning screws for | 
cider mills, and never learn to do anything | 








| 
| 
| 
| 


else. They tire of this and try other shops, | 
where they find themselves sadly wanting. | 
These men are likely to be strong advocates | 
and representatives of the go slow theory and | 
practice. There is never any excuse for | 
slow speeds or slow feeds. I don’t like the | 
word ‘‘ slow.” If ‘‘ slow ” is all the work will 
stand, thenitis not slow. Our foreman used 
to say: ‘‘I don’t care that you should work 
hard, but make your machine do all it can, | 
Take hold of your hammer handle at the end 

farthest from the hammer, and when you 

use a file, try to wear it out from end to end.” | 

I have seldom read an article in which | | 
felt more interest, and approved more heart- | 
ily, than that of Oberlin Smith in the AMER 
1CAN Macuinist of Oct. 7th. 

‘*But,” says the tool builder, ‘‘ why make 
heavier tools when the workmen who use 
the present ones will not put them up to 
their full capacity ?” This can only be an- | 
swered by saying: Make the improved tools 
and educate the young machinist to use 
them. 

It is hard to teach old dogs new tricks. 
In the matter of making flour, such progress 
has been made as to make it necessary to 
educate a new set of millers. Of course, the 
methods in the machine shop are not likely to 
be revolutionized to this extent; but in a 
measure these can, and doubtless will, be 


| 


revolutionized. 

Some twenty years ago I was in want of 
a large boring mill, capable of turning 
twelve feet, and with power and rigidity 
sufficient to take two heavy cuts at once. In 
search of this, and for other purposes, I can- 
vassed all the tool shops from Worcester, 
Mass., to Wilmington, Del., searching in 
vain for the kind of tool I wanted. I re- 
turned home intent on making patterns and 
building such a tool. 

The result was a boring mill on which 
could be turned a pulley of any diameter up 
to 12 feet, and any face up to 2!5 feet, taking 
two cuts at the same time, and reducing the 
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lof steel 


diameter where irregularities made it 
necessary, from *4 to 1 inch ; and this with- 
out any perceptible chatter. 

The masonry on which this tool stood was 
12 feet deep, and as far as proportion went, 
I think came as near meeting the views of 
Mr. Smith as anything I ever saw. I kept 
no account of the amount of iron used, and 
never knew its weight. Enough to say, it 
has paid for the surplus iron used in it 
hundreds of times since it was started. 

I employed a device on this tool for 
adding strength to the saddle, which I have 
never seen used before nor since. This par- 


| ticular feature was illustrated in the AMERI- 
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28, page 6. 

In turning or boring at any great distance 
below the saddle, this device is of ineal- 
culable utility, as it is well known that it is 
next to impossible to make a saddle so strong 
as to resist the torsion it is subjected to 
under such circumstances. 

By making a connection with the housing 
beam, as described, the tendency to torsion 
in the saddle is entirely overcome. Another 
weak place in such tools usually is the 
spindle. This I gave a diameter 
inches, with a 10-inch internal spindle to be 
used for boring purposes. 


NEW 


It may not pay tool builders to make such 
tools, but it surely pays to use them. 
DyYNAMICUS. 
2 - 
Steel Casks, 

A Wolverton firm, says the Engineer and 
Tron Trades have turned their 
to the manufacture of casks and 
barrels of steel. The two edges of the sheet 
which form the 
together in such a manner as to justify the 
title of ‘‘ seamless,” the patentees 
have applied these productions. The 
head of the barrel is alsoriveted to the body, 
so as to leave no seam, and the end rims are 
shrunk on hot, thus making a very solid 
end, whilst, at the same time, the rims are 
thick enough to give a good purchase to the 
grappling hooks and cranes for loading and 
unloading purposes, The bush for the tap 
does not project beyond the rim, so that the 
nozzle is not liable to be knocked about and 
injured. The casks are more durable than 
wood, less bulky and lighter—an 18-gallon 
steel cask weighing some 10 Ib. less—a_ not 
unimportant consideration as regards transit. 
In point of shape the steel barrel is exactly 
that of a well-formed wood one, the 
of the belly allowing of its being easily 
rolicd along and better managed by 
man than drums can be by two, 


Advertiser, 
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New Metal-Shaping Machine. 


We present with this an engraving repre- 
senting a new metal-shaping machine, re- 
cently brought out and now being manufac- 
tured by E. W. Bliss, Plymouth, Pearl and 
John streets, Brooklyn, N. Y. This machine 
has an extreme stroke of 124g inches, a 
lateral feed of 22 inches, with a down feed 
of 6 inches. It will take in work 15 inches 
in height above the angle plate, and 12 inches 
above the chuck. 

The lateral slide is fitted with an angle 
plate, having, in addition to a plane hori- 
zontal surface, a plane vertical surface at 
right angles to the horizontal surface. This 
angle plate has the usual slots for con- 
veniently attaching work; and, in addition 
to these, pin-holes drilled and reamed, so 
that the pins used will accurately fit and be 
interchangeable. The vertical surface of the 
angle plate has also a Y groove across its sur- 
face at right angles and vertically to the hori- 
zontal motion of the cutting tool. This slot 
is found to be of service in holding a round 
shaft to operate on the end of it, or in plan- 
ing any piece attached to it, asa piston head 
on the rod, or any piece permanently at- 
| tached to its rod, or placed on a mandrel for 


MetraAL SHAPING MACHINE. 


| the purpose. Upon the horizontal surface of 
| the angle iron the chuck is bolted, being set by 
means of steel pins fitting in quartering holes, 
so as to bring the jaws either parallel with or 
at right angles to the stroke of the ram, as may 
be desirable. The movable jaw of this chuck 
is adjusted with two set screws, which per- 
mits it to swivel to receive and hold angular 
or tapering pieces. The chuck jaws are 
faced with steel, the facing pieces being 
screwed on so as to be readily removed for 
renewal, or for other purposes. The chuck 
is quickly removed from the angle iron, 
when it is advisable to use the surface of the 
latter for attaching work. The angle iron 
can similarly be readily removed from the 
slide, which is long, and adapted to have 
work clamped to its face. The cross-head, 
upon which the lateral slide works, is raised 
or lowered to suit the work being done by 
means of a screw and a conveniently-located 
hand-wheel. 

The driving motion is by means of a 
shaft, carrying a moderately small steel 
pinion which gears into a large cut wheel ona 
second shaft. This wheel has a slot in its outer 
surface in which the crank pin is adjustable 
for the desired stroke, which may be from 
zero up to 124g inches. The crank-pin is 
fitted with.a steel thimble, which works in 
a slotted crank, making the return stroke 


quickly by working at that time in the part | steam power, and keep away from the floods, 








of the slot representing the short end of a 
lever. This bush works with very little fric- 
tion, and is easily renewed should it at any time 
be advisable. The cone pulley on the pinion 
shaft has three changes for a 38-inch belt, 
which in connection with the small pinion 
and large gear givesa strong motion to the 
ram, , 

The feed motion gears are brought well 
outside the frame, by which means the use 
of a long slide is permissible without re- 
ducing the extent of the lateral feed. The 
feed is readily changed in direction, and 
from fine to coarse, or vice versa, while the 
machine is in motion. 

The ram slides are long, and also the 
bearing surfaces of the lateral slide, and 
together with all sliding surfaces are fitted 
by scraping, and provided with means of 
adjustment for wear. 

The machine as a whole is reasonably 
compact, but not to an extent to crowd the 
parts to the detriment of their being con- 
veniently operated, or to reduce to too great 
an extent its stability. 


Holley Memorial Meeting. 


We are informed that the joint meeting of 
the three great engineering societies of the 
United States, viz.: the Civil, the Mining 
and the Mechanical, for the purpose of doing 
united honor to the memory of Alexander 
Lyman Holley, will be held in New York at 
the Turf Club Theatre, 26th street and Mad- 
ison Avenne at 8 o’clock, on Wednesday 
evening, November 1st, on which occasion 
Rossiter W. Raymond will deliver the 
memorial address arranged for by the three 
As the annual meeting of the 
American Society of Mechanical Engineers 
is to occur on the day following, viz., Nov. 
2d, members of that body will have special 
opportunity to be present. There no 
industrial or business interest which has not 
been powerfully benefitted by the results of 
Holley’s labors in establishing the manu- 
facture of Bessemer steel in this country, 
and the memorial meeting should in the 
broadest sense represent the sincere sympathy 
of the industrial and business community. 


societies. 


Is 
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The Rhode Island Engineers’ Association 
recently did a pleasant thing, in presenting 
to their popular secretary, Henry D. Cozens, 
a valuable gold watch chain in appreciation 
of his efforts in behalf of the society, and 
of the high esteem in which he is individ- 
ually held by the members, 


9 


The*Australian Trade Review of Melbourne, 
Australia, for August 28th, says: ‘‘ Business, 
generally, for the month has been dull, but 
a decidedly better feeling is beginning to be 
experienced. The hand-to-mouth character 
of trade, so indicative of dull times, is giving 

yay to more extended transactions and better 
prices, so that a prospect is opening up of 
some margin between importers’ costs and 
market rates.” 


- aie 


In addition to the delegates to the Engi- 
neers’ Convention named in our last issue,the 
following two have been chosen: James G. 
Beckerley by Chicago Engineers’ Association, 
N. W. Williams, by Keystone Council of 
Philadelphia, and Charles. Hare, 
Mass. 


Lynn, 
Hs <->. = 


In the description of the Ball steam-engine 
governor, in the AMERICAN MAcuHINIsT of 
October 21, the letters B and C on the 
governor diagrams (page 2) should be trans- 
posed. We also think that the numbers 1 


and 2, under the figures on page 3, should 


be transposed, although this will make no 
difference whatever in the understanding of 
the description. 

-—— ope 


assaic City, N. J., manufacturers lost 
from $50,000 to $75,000 by the equinoctial 
flood, Perhaps some of them will now adopt 
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‘|fron 1873 to 1879, disaster befell many a 
| machinery establishment that had not calcu- | 


Those who fail to receive their 


ments. 


Some railroad companies and other con- | 
cerns, large and small, maintain sinking 
funds to apply when the regular reccipts are 


|insufficient to meet certain necessary ex- 
|penditures. This fund is instituted and | 
|maintained because their experience has | 


| show n that business is subject to wide fluc- 
‘tuations, and that emergencies are apt to 
| arise when previous calculations are entirely 
|}upset and ordinary resources prove inade- | 


1 4 
| 


juate. 
| Sinking funds, accumulated with busi- | 
ness active and remunerative, have saved | 


many large corporations from going to the 
wall, and have carried them safely over 


periods of depression into permanent pros- 
perity. There is no industry within our 
knowledge in which the ups and downs of 
than in 
the manufacture of machinery. When orders 
are crowding for months at a time beyond 
the capacity of even the largest establish- 
ments to fill promptly, it is hard to convince 
some of the most sanguine that a season of 


business push harder and longer 


These manufac- 
turers are inclined to use their surplus profits 


dullness will ever be met. 


in extending their shops, putting in more 
machinery, and making ready to meet a 
further swelling of orders, which is, to a cer- 
tain extent, good tact. But the 
|ignoring of such a thing as a possible shrink- 


business 





jage in prices and demand for a prolonged 
| period is not an evidence of sagacious man- 
| agement. 

During the depression in general business 


Funds in Machinery Establish- | 


| sations. 


| about the establishment. 


|or profession. 





|lated upon, and consequently had made no 
The power 
|and support of a sinking fund in the business 
of making and selling machinery was never 
|more clearly demonstrated than in some of 
| those years when certain establishments ran 
| behind thousands of dollars yet maintained 
| their credit without borrowing, and emerged 
|into prosperous times with financial 
strength and reputation that have since been 
|made to pay handsomely. At the present 
|time, when almost any well conducted ma- 
chinery establishment can lay aside a per- 


| provision for forced contraction. 


a 


| centage of profits or a fixed sum every month | 


for a sinking fund, this would seem to be a 
| wise plan to adopt. it cannot be expected 
}that machinery business will continue for 
| many years to be as prosperous as it is now 
The advantages 
f a sinking fund of cash, or of something 
j readily turned into cash without sacrifice, 
| will, some time in the future, be as clearly 


}and as been for two years. 
| ; 
oO 


}shown in the machinery business as it has 


| 
| been in the past. 
| 


ape 


Stationary Engineers Forming a National 


| Society. 


In our last week’s issue we published a 


short communication from several delegates 
to a convention to organize a national society 
of stationary engineers. 
gineers’ societies in the United States are re- 
quested to send one delegate each to the con- 


vention, which is to be held in Pythagoras | 


Hall, 184 Canal street, New York, at 10 A... 
Wednesday, October 25th. 
already been chosen to attend from Phila- 


Delegates have 


delphia, Chicago, St. Louis, Brooklyn, Bos- 
ton, Lynn, Detroit, Providence, Rochester, 
New York City, and other places. The ob- 
ject is a good one and will doubtless be car- 
ried out successfully. 

of fixed 
|throughout the country 


The engineers who 


have charge steam machinery 


constitute a very 
large and very responsible body of men. 

Not only does the safety of thousands of 
lives and millions of dollars’ worth of prop 
erty depend upon their care and skill, but 
they are looked to for the continuous effect- 
ive operation of the motive power in most 
factories and shops. When a break down or 
a disastrous accident occurs, the engineer is 
usually the first person to receive condemna 
tion, while frequently no blame can justly be 
1s 


placed upon him, To shield others he 


| 
| 





i 
} 


Added to these adverse conditions, the | 
engineer is frequently—far too frequently— 
poorly paid and expected to work more 
hours per week than any other mechanic | 
Again, many indi- 


| viduals pretend to understand the care and 


management of steam machinery who are 
not engineers in any sense of the word, yet 
by offering to work for lower wages than a 
competent engineer will accept, they obtain 


situations and bring discredit upon the trade | 
Of course these parties have | 
|no recognized standing among competent 
they may have | 


and tried engincers, but 


: . ! . . 
often obliged to bear wrongful public accu- | plete the boiler setting and apparatus, at the 


end of which time a demonstration of the 
true merits of Mr. Mallett’s system is prom- 
ised. 

We await with some interest the results of 
an impartial trial of the best ordinary boiler 


| setting with the system designed by Mr. Mal 


lett, as this course is the only true one to 
establish the claims of his mechanical appli 
ances, 


+ ee 


Improvements in Machine Tools. 


Never before in the industrial progress of 
this country were there so many builders of 
machine tools as there are now, and never 


secured licenses where licenses are required, | before were so many different designs of 
or otherwise have persuaded employers, who | tools placed before the mechanical public. 


are not well informed on mechanical matters, 
to engage them. 


exist in many parts of the United States and | be accepted as improvements. 


Improvements have been, of course; but oc- 


Local engineers’ societies | casionally there are changes that can hardly 


The question 


have been productive of much good; but,|may be asked: Do lathes, planers, drill 


scattered as they are, the full force of their 
efforts is too much divided to accomplish the 
highest results. What is needed is a national 
society which will represent the best engi- 
neers throughout the country, and whose ex- 
pressions may be taken by the public ¢ 
coming from the whole fraternity. This is 
what we expect to see organized by the con- 
vention of Oct. 25th. Boiler construction 
and setting, boiler appliances, engine econ- 
omy, and tests and laws for boiler inspection 
and the licensing of engineers, are among 
the subjects that may properly engage the 
attention of the national society. Its united 


AS 


expression of opinion on these and other | 


cognate subjects would doubtless have great 
weight with the public. 


——_-e>e—___ 


Important Boiler Tests. 


Comparative tests of six tubular boilers, 
each about 40 inches in diameter and 17 feet 
long, against four Babcock & Wilcox water 
tube boilers (rated at 75-horse power cach) 
will be made, beginning this week and con- 
tinuing 96 hours for each set of boilers. 
These tests will be made to determine the 
economy and efficiency of all the boilers, in- 


cluding the dynamic value of the steam 





All stationary en- | 


furnished. The average steam pressure 
carried will be 100 pounds. The engines 
|through which the dynamic value of the 
| steam is to be tested are of the well known 
| Porter-Allen make. The boilers are located 
jin the Brush Electric Light Company’s 
| station at 20th and Johnson streets, Phila- 
|delphia. Eight engines and eight dynamos 
constitute the plant (exclusive of boilers) and 
every dynamo supplies forty lights of 2,000 
candle power each. -These tests will be 
conducted on the part of the Babcock & 
Wilcox Co. by J. C. Hoadley of Boston 
and on the part of the Brush Electric Light 
Company by W. Barnet Le Van of Philadel- 
|phia. Calorimeter tests are to be made to 
determine the humidity of the steam. All 
the coal and all the water will be carefully 
Not only will these tests deter- 
mine the relative efficiency of the boilers, but 


’ 
weighed. 


also the cost of producing Brush’s Electric 
Light. The results may therefore be looked 
for witha double interest ; and we presume 
they will be made public as soon as the 
reports are ready. 

ie 


Tests of * Controlled Combustion.”’ 


Since our last issue, our representative 
called upon the manager of the Control Com- 
bustion Company at his office in this city. 
During the interview he stated that the stock 
of the company had all been sold, and that 
the company were now ready for business, 
and had a year’s work ahead upon their 
order-book. The first application of their 
system was to be made upon two boilers in 
the Equitable Building, 120 Broadway, where 
the company’s offices He in- 
formed us that nothing was ready for exhibi 


are located. 


tion at the time of our visit, but that when 
the boilers are ready for use the system and 
apparatus may be examined by any one de- 
We should judge that there 
is about one week's work necessary to com 


siring to see it. 


| presses, shaping machines, and milling ma- 
{chines as now constructed, require further 


improvements? If so, in what particular? 
We invite answers to these questions, both 
from machinists and tool builders. Some of 
our ‘‘ Letters from Practical Men” this week 
discuss certain features of machine tools, and 
we will be glad to hear from many others. 
Suitable drawings will be engraved by us 
to accompany the letters when needed. 
<A > 


Literary Notes. 





EXAMPLES OF IRON ROOFS, VOL. I., CONTAIN 
ING OUTLINES, DETAILS OF CONNECTIONS 
AND DIAGRAMS OF STRAINS SIMPLIFIED 
AND TABULATED FOR THE USE OF ARCHI- 
TECTS, ENGINEERS AND STUDENTS. By 
Thomas Timmins. Published by the author, at 
28 Kings Road, London, 8S. E., England. 
quarto. Price 12s. 6d., post free. 


: Size, 

As iron is ultimately destined to take the 
place of wood in the construction of build- 
ings and bridges, architects and engineers 
are turning their attention toward the acquir- 
ing of practical information in regard to the 
strength of iron girders of different styles as 
well as a calculation of the strains upon each 
individual member of Mr. 
Timmins, in the book above mentioned, gives 
in plate 1, forty-two examples of pitched 
iron roofs, which vary in length from spans 
of 20 feet to 75 feet. In these examples the 
principals are placed 6 feet 8”, 8 feet 10” and 
12 feet apart in each. The figures given 
are intended fora wind pressure of 40 lbs. per 
square foot of area covered with slate. 


these trusses. 


Each 
of these plans is figured so that it may be 
used in practical engineering. 

This book contains four large plates meas- 
uring 30° by 22’. Plate 2 contains weights 
of purlins, safe loads, as well as the weights 
of wrought iren struts and columns with 
their details. Plate 8 gives diagrams of 
strains for principals 12 feet apart. This 
diagram with data will be found of great 
practical use to engineers. 


Plate 4 consists of diagrams and outlines 
of trusses giving strains upor each principal, 
taking the span and load as unity so that the 
actual load on any member of any truss or 
any span can be quickly obtained by simple 
multiplication. This work will prove valua- 
ble to that class of practical men who have 
had neither the time nor opportunity of en- 
tering into the theory of strains. A second 
volume is soon to be issued which will con- 
tain ‘‘ Examples of Curved Roofs.” 


A SUPPLEMENT TOGRIMSHAW ON SAWS. Con 
taining additional practical matter more especi 
ally relating to the forms of saw teeth for special 
material and conditions, and to the behavior of 
saws under particular conditions. 120 illustra 

By Robert Grimshaw. Price 

Published by E. Claxton & Co.,930 Market 

Street, Philadelphia, Pa. 


tions, ¥O pages. 


$2.00, 





The author in this supplement has en 
deavored to embody the most desirable infor 
of new 
blades that have appeared since 1880, which 
the date of the original publication. 
This book contains illustrated descriptions of 


|mation concerning all kinds saw 


wis 


many of the most important patented devices 
that have lately been put upon the market 
Many useful hints concerning the forms of 
teeth for general and special purposes, to 
| gether with practical directions for handling 

























































Octoser 28, 1882. } 


saws and saw machinery, will be found in 
this work. It also contains a list 
patents up to Aprii, 1882. 

The illustrated descriptions of tools for 


of saw 


setting, gumming, filing and setting saws} 


deserve careful consideration. Circular saws 

and saw plates are described in detail, giving 

the advantages in favor of inserted teeth. 

A number of engravings of the latest im- 
proved circular saw mills form a prominent 
feature of the book. The engravings are 
good, the book being well printed and neatly 
bound. It contains several useful tables of 
weights, measures, and speeds of belts. One 
very attractive feature about this book is 
that it has a good alphabetical index, so that 
any desired subject contained in the work 
may be readily found. 

MANUAL 
Simpson. 
Summer Street, Boston, Mass. 
This little for the 

change gears of lathes, both simple and com- 


OK SCREW CUTTING. By William 
Published by S. Woodberry & Co., 105 


oF 


we, 


Price $0. 
book contains rules 
pound geared, to cut a thread of any pitch; 
also how to cut double and treble threads; 
depth of square threads; how to find the 
set on a screw cutting tool; the pitch and 
angle of United States and Whitworth’s 
standard threads, etc. It is specific in its 
information, treating only of the subjects at 
issue. 

The Mechanie of Smithville, N. J. 
neat 16-page monthly journal which contains 


,Is a 


reading matter for 
practical mechanics. — Its 


only 60 cents a year or $1 for two years 


considerable valuable 


subscription is 
It has been published for several years by 
the H. B. Smith Machine Co. 

ee 


Evening Drawing Schools for Mechanics. 


Now that the season has arrived for the 
commencement of evening schools, it would 
also be well for proprietors to consider the 
feasibility of having a night drawing school, 
at least two nights each week, forthe benefit 
of their apprentices and young mechanics 
who might desire to learn mechanical draw- 
ing. 

Very few persons engaged in a large man 
ufacturing business fully realize the benefits 
that would accrue to them by a little outlay 
in the way of a of 
their workmen. Whenan individual, especi- 
ally a mechanic, has arrived at the of 
twenty-five years without learning to make 


school instruction for 


age 
drawings, it requires more pluck on his part 
than is generally supposed, to resolve to buy 
a box of instruments, drawing board and T 
square for commencing work. 

Asa preliminary step he is required to 
purchase a book on mechanical drawing in 
which to study the various problems in prac- 
tical geometry, so this step is neglected time 
after time, until the idea is given up alto 
gether. 

If there were a night school held in con 
nection with the shop, or in the immediate 
vicinity, one workman would be encouraged 
by another, so that in a very short time there 
would be full By. this the 
proprietor will inquire where and how he is to 


a room time 
receive any compensation for his outlay. 
The benefit he would realize would be, first, 
in the ability of each workman to understand 
drawings and execute their ce tails without 
the necessity of a foreman standing over him 
and losing his patience in the endeavor to 
workman a true 
If the 
workmen understood drawing, the time of 


infuse into the mind of the 
comprehension of the work in hand. 


the foreman could be employed to better 
We 


work 


advantage in his more important duties 


have known an instance where the 


man, in looking over new drawings, discov 
ered serious blunders which necessitated 
changes in the entire construction of the ma- 
chine. 


material was finished. 


This discovery was made before any 
IIad_ the 


heen ignorant of drawing, this work might 


workman 


have progressed to the damage of several 
thousand dollars’ worth of property, before 
The 


the errors would have been discovered. 
evening schools 


object of these drawing 
is not to teach mechanics to draw, under th 
supposition that they willall become di tughts 
men, but rather to interest them in the higher 
principles of their business, and to awaken a 
desire to develop their powers of reasoning, 





| 








| a 
| Under this head we propose to answer ques 
tions sent us, pertaining to our spec alty, 





| correctly, and according to common sense | 
| methods. 

| 

| (864) R. P., Hartford, Conn., asks: How 


| many machinists and machine shops 
the 
{.—The details of the last census are not yet all 
published. This information 
pear. 


are there in 
United States, according to the last census?’ 


may eventually ap- 


J. W. P., Brainerd, 
is the proper cutting speed in feet per 
minute foraniron planer’ A.—From 15 to W feet 
| per minute. 2. What should be tue speed of the 
| return stroke ¥ .4.+About 144 to 1% times the speed 
of the forward stroke. 


(360) 
i, What 


(866) T. C. D., Granby, Mo., asks; How 
can I cast copperso it can be worked at a red heat? 
I have tried several times, but itis brittle. A.— 
Probably you refer to Muntz metal, which is made 
of 40 parts of zine and 69 parts of copper. 

| ae New Cumberland, Pa., 
asks: How can I calculate the horse power of a loco- 
motive required to move a train of cars ona railway 
track ; say the weight is 100 tons with a resistance 
friction Of 800 pounds, the speed to be 25 
miles per houry A.—You cannot calculate this 
with any certainty. It can only 
experimentally. 

(568) J. M. S., Philadelphia, Pa., asks: 
Will you please tell me of what glass is made’ 4.— 
made of silex, and more of the 
following substances, according to the purpose for 


(367) BF. Bs 


from 


be determined 


Glass is two or 
which the glass is used: magnesia, potash, lime, 
soda, aluminum, oxide of iron and oxide of lead. 
Perhaps for some purposes other substances are 
also used. 


(369) C. W.S., Montreal, Canada, asks: 
1. When boring and threading a die, should it be 
bored larger or smaller than standard to give it 
clearance? A.—It is customary to make the hob 
for cutting adjustable dies a little larger, say for 
ordinary sizes 1-32, than the standard tap. 
Should the tap and hob be turned and cut on one 
piece, so as to insure the same angle of thread on 
each ¥ A.—This is neither customary nor neces- 
If you grind and set your tool 
there will be no trouble. 

(370) H. B. T., Geneva, Ohio, asks: 1. 
Will you please tell me how crude petroleum should 
in a Put 
from one to two quarts (according to size) into the 
boiler through the hand hole, safety valve or other 


» 


sary. properly 


be used boiler to remove the scale? A, 


convenient opening, when you blow off to clean 
boiler: or if convenient you can pump it in 


through the feed pump. Use the boiler exactly as 
if no oil were present. 2. Will not refined oil do 
as well as crude oil? A,—Relined oil is sometimes 
used, but the preference is given to the crude oil- 


1 


(371) G. 
I have charge 
in diameter. 


G., State Center, Ohio, writes: 
of a boiler 10 feet long and 42 inches 

I want to ask: 1. How many 
potatoes shall I use at a time to remove the scale? 
A,—If you use any, about 4 quarts. 2. 
after using the potatoes shall L b!ow off ¥ 
time after a week. 3. How many times shall I use 
the .—We do not particularly advise 
the use of the potatoes at all. 


How soon 
A.—Any 


potatoes’ A 
There is, however, 
ne objection to your doing so, and we suggest that 
you use them as long as you are satisfied that they 
are assisting in removing the scale. You can 
them in the boiler as often as you blow off. 


put 


(872) Subscriber, Marietta, Ohio, asks: 

1 would like toknow what pressure will be requir- 
ed to compress a spiral spring 44”, also 14’’, the 
spring pressure of that 
is, the boiler pressure is 100 pounds and the area of 
valve 5 {.—It will depend upon 
how far the spring is compressed to hold the boiler 
Assuming it to be com- 
, then for each %”’ compression it holds 
further will call 

25 pounds per square 
‘tion of valve, or 125 pounds on the 
would double these re- 
sults, making 50 pounds per square inch on the 


resisting a 500 pounds ; 


square inches? 
pressure of 100 pounds 
pressed 44 
25 pounds, and compressing it 44 
foran additional pressure of 
Inch on the se 
spring. Compressing it 4” 


valve, and 250 pounds onthe spring. To put it in 


the form of a statement in simple proportion: As 





the present compression of the spring is to the 

proposed total compression, so is the present pres 
| sure to the tinal pressure, Suppose, as before, that 
| the spring is Compressed 44’' to hold 500 pounds 
}and you wish to find the pressure when com 
| pressed 14’ further or o’’+- 59’ altogether, 
| then, 14 2562: 500: 625, which is the total pressure 


in pounds on the spring: the pressure per square 


inch being one-fifth of this, or 125 pounds. 


(363) J. R., Detroit, Mich., asks: 1. Will 
a boiler 30’ diameter stand twice the pressure that 
one 60’ in diameter will stand ¥ A,--Other things be- 


» 


2. Does the length of a boiler make 
any difference in the pressure it will stand? A 


If properly supported the length need not be 


ing equal, yes 


con 


sidered 3. Will a boiler stay 12” long, hold double 
the strain that one 24” long will hold? A If the 
same in construction and material, the strength 
| will be the same without reference to the length 
i4 


AMERICAN MACHINTST 


Questions x usw. 


Minn., asks: | 


round bar of iron’ A.—Find the area of the 
section of the bar in square inches, and multiply it 
by the tensile strength of the material. Thus if 
you know, or assume, that the material will safely 
bear a tensile strain of 5,000 pounds per square 
inch, and wish to know how much a 2” bar of 
| round iron will hold, first find the area of the two 
inch bar, which is 3.1416’’, and this multiplied by 
| 5,000 equals 15,708 pounds. which is what the 2’’ bar 
| will stand with safety. 5. If the weight of asafety 
valve 12’ out on the lever, holding a certain 
pressure in the boiler, will it hold double the press 
ure if moved out to 24’°; A.—Not necessarily nor 
generally. See rule for calculations with refer 
ence to safety valves, in the AMERICAN MACHINIST 
of May 8, 1880. 6. What is the difference between 
a Corliss engine and any other automatic engine * 
A.—The difference different automatic 
engines is in the construction. In different en- 
gines the form of the valves, as well as the manner 
in which they are operated, differs. 7. In settinga 
boiler should the brickwork touch the shell? I 
know a boiler upon which rests about two tons of 
brickwork, 4.—In settinga boiler the brickwork 
should not be allowed to come in contact with the 
shell, and the least weight practicable should be 
placed upon it. ; 
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Transient Advertisements, 50 cts. a@ line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday morning for the ensuing week’s issue. 
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is 


bet ween 





F. Samuelson, Pattern Maker, 38 Gold St., N. Y. 
James W. See, Consulting Engineer, Hamilton, O. 
Steel Name Stamps, &c. J. B. Roney, Lynn, Mass. 
Portable Forges, $10. Holt M’t’g Co., Cleveland, O. 
Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 
Pat’s mf’d onroyalty. A. B. McCool, Pottsville, Pa. 

J.M. Badger, Expert and Commission Dealer in 
Machinery, 5 Dey Street, New York. 

Hoerle Bros., Naugatuck, Conn. Small 
Special Tools to order. 

J. C. Hoadley, Engineer and Expert, 29 High St., 
cor. Federal, Boston, Mass. 

Wood Engraving done in best manner. Designs 
furnished. Edward Sears, 48 Beekman St. New York. 

Howard S. Abbot, Solicitor of Patents, 617 7th St., 
opposite the Patent Office, Washington, D.C, 

R. Dudgeon, 24 Columbia st., New York, Improved 
Niydraulic Jacks and Roller Tube Expanders, 

Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 

foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill. 

-attern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 

“Steam Economy,” 124 pP.. cloth, $1.00, by mail, 
points out remedies for defects in engines. Best 
indicator practice. A.Wilkinson, 123 n.4th St. Phila. 

Pattern Maker’s Assistant. By Joshua Rose. 324 
pages, $2.50 by mail, postpaid. Address orders, P. 
O. box 3,806, New York City. 

A lot of 25’ lathes designed to equal the best 
Philadelphia tools, will soon be ready for delivery. 
Ohl & Co., E. Newark, N. J 

Engine Lathes, Speed Lathes, Foot Lathes, Up- 
right Drills, Light Drilling Machines ana other fine 
tools, Frasse & Co., 62 Chatham St., N. Y. 

Wanted—To sella Richards’ Indicator in good 
condition. Address, F.G., Box 1, AMERICAN Ma- 
CHINIST. 

For Sale.—Steam Engine, extra heavy, in good 
order, upright, two cylinders, each 12’’x 20’, heavy 
fly wheel 7’x2’, Judson governor, bed stone, &c 
David W. Pond, Worcester, Mass. 

The American Standard of Bolts and Nuts, ree 
ommended by the Franklin Institute in 1864. 
Adopted by United States Navy in 1868. Price $1.00. 
E. Lyman, C. E., New Haven, Conn. 

Mechanical Engineering.—To learn inventing, de- 
signing and construction of machinery at school. 
Address, S. W. Robinson, Ohio State University, 
Columbus, 0. 

* How to Keep Boilers Clean,” and other useful 
information for steam users and engineers. Book 
sent free by the publisher, Jas. r. Hotchkiss, 84 
John street, New York. Mention this paper. 

We will pay 2% cents each for copies of the AMER- 
ICAN MACHINIST for January 1, 1881, which are clean 
and in condition for binding. American Machinist 
Publishing Co., 96 Fulton street, New York. 

Wanted to arrange with the right parties for 
the manufacture onroyalty or otherwise, of a first 
class automatic cut-off engine. Address, Box 10, 
care AMERICAN MACHINIST, 96 Fulton street, New 
York. 

Russell & Struthers, Wax Process for making out 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 
Place, New York. 


‘* Extracts from Chordal’s Letters,”’ the most 
interesting mechanical book published. A great 
variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 
old and young mechanics, and interesting to every- 
body. 
single shop. 


Dies and 


Over 40 humorous illustrations ; 320 
pages, 12mo. Price, $1.50 per copy, by mail, to 
any address. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York. 


Bound Volumes and Patent Binders. We can 
furnish Volume 3of the AMERICAN MACHINIST, con 
taining the full 52 issues of 1880, or Volume 4, con- 
taining the 53 issues of 1881, neatly bound in cloth, 
ready to ship by express, for four dollars. Either 
volume unbound, three dollars. 
for the AMERICAN MaAcuinist holds 53 weekly issues 
in good shape. Sent to any address by mail for 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 





96 Fulton Street, New York. 
Rocks, Minerals and Stocks; by Frederick H. 
Smith, Consulting Engineer and Geologist. Con 


tents: Part. I. World Building, Prime Minerals 
and Rocks, the Formation; Part If. Gold and sil- 
ver, Industrial Metals, Coal and Oil, Industrial 
Minerals, Precious Stones; Part III]. Stock Com 
panies, Stock Dealing, Stock Tricks. A vademeoum 
for the use of everyone interested in these imper 
tant topics. Scientifically accurate, witty, fascinat 
ing Sui generis among technical books. Mand 
}somely bound in cloth, $1.50, in paper, 75 cents 
| Order through your bookseller, or address The 


How do you calculate the tensile strength of a! Railway Review, 182-184 Dearborn St., Chicago, II], 





“Patent Binder” | Conn., have just put ina pairof their 16/’x42/ 


As many as 150 copies have been sold in a} 











Waco, Texas, is going to have a new cotton fac 
tory. 


The Burlington, lowa, Cultivator Company are 
erecting a large new factory. 

The Smith Foundry Co., New Philadelphia, Ohio, 
has been incorporated with a capital of $60,000. 
Vicks 
will give employment to several hun 
dred mechanics. 


The establishment of machine shops at 


burg, Miss., 


W. C. Young & Co.,Worcester, Mass., have orders 
for eighty lathes of the kind 
trated in the AMERICAN MACHINIST 


hand recently illus- 

An Indiana man will take $3,000 stock in a furni 
ture factory if the citizens of Stanford, Ky., will 
subscribe $12,000 more towards its establishment 

The Wateh Company, at Waltham, 
Mass., producing 1,000 watches daily. 
This large production has never before been ob 
tained 


American 


are how 


Robert Bishop, Hancock & Edward streets, Phil 
adelphia, has 25 men at work 
planers, printing and 
Orders are plentiful, 


) 


building 
bolt 


lathes, 
presses machinery 

LeRoy, Shattuck & Head, Utica, N. Y., manufac 
turers of wagon hardware and custom foundry 
work, are building a foundry 100x56 which 
their foundry building 200 feet long. 

The White Mountain Freezer Company of 
Nashua, N. H., have completed the erection of a 
foundry building, which will be used for the pur 
pose of manufacturing their own castings. 


makes 


Work has begun upon the foundation of the new 
machine shops in Bath, Me., the old 
Rice mill property. The buildings are to be sixty 
feet wide and the dock filled ineven with the river 
front of the wharf. 


on the site of 


The Wabash, St. Louis and 
build, next 


Pacific Railroad will 
machine and boiler 
shops at Andrews, Ind.,and abandon their works 
at Fort Wayne. The principal locomotive shops 
and division headquarters will be at Andrews. 

Hill, Clarke & Co. have been awarded the gold 
medal for the best display of machine tools at the 
Cincinnati the highest awards 
(silver medals) for Brainerd Gear Cutter, Hendey 
Shaper, Hendey Planer and Prentice Upright Drill. 


year, extensive 


Exposition, also 


John Thomson, No. 9 Spruce street, New York. 
the manufacturer of the parallel 
bench vise, illustrated in the AMERICAN MACHINIST 
of April 20, 1882, is meeting with good success in 
He recently shipped 6 dozen of these 
Vises on an order from Sydney, Australia 


inventor and 


his sales. 


The Paterson, N. J., shops turned out forty-eight 
completed locomotives in September; twenty-one 
from the Rogers, twenty from the Cooke and seven 


from the Grant Works. The value of forty-eight 
engines is about three-quarters of a million dol 
lars, 

W. FF. & John Barnes, Rockford, UL, manufactur 


ers of tools and of foot and steam power machin 
ery, are erecting a new brick and stone factory 
200x40 feet, four stories high, besides engine and 
foundry buildings. They expect to occupy their 
new buildings by the latter part of October. 

The Parker Electric Manufacturing Company has 
established a factory south of the depot, at Little 
Falls, N. Y., for doing light work and experimental 
operations. Orders amounting to over $60,000 have 
already been received by the Company. The Rem 
ingtons have the contract to manufacture the me 
chines and lamps. 


The Baltimore (Md.) Car Wheel Company are 
now building entire new works, located in an 
other part of the city. The groands cover an area 


of ten acres. The machine shop is 100x60 feet, two 
stories in height, and the foundry 360x60. Two 
cupolas will be used, and they will have a capacity 
of 400 car wheels per day 

At Brockton, Mass., 
ists, 


Sweetser & Merritt, machin 
employing their full force of hands in 
the making of upright drills. They have recently 
finished eight 22 inch drills, and have orders for a 
number in smaller sizes, 


are 


They also carry a good 
list of machinery used in tack and shoe nail manu 
facture as well as in the line of boot and shoe ma 
chinery.— Boston Bulletin 

Ww. new 
pamphlet on the Dunning Self-Feeding Boiler, for 
steam heating, 
100 


B, Dunning, Geneva, N. Y., has issued a 


of which over 600 are in use; over 
The pamphlet shows cuts 
of the boiler explaining every detail, and has a 
long array of testimonials, and references to par 


ties having the boiler in 


being sold in 1882 


use. The catalogue will 


| be mailed to any one (with price-list) on applica 
| tion 


F.C. & A. E. Rowland, Engineers, New Haven, 
Im 
proved Greene Engines for the new cartridge man 
ufactory of the Winchester Repeating Arms Co., 
and have received an order from the same company 
for a 22/’x48" with 15-ton fly-wheel for their new 
mill. The Messrs. Rowland are about to 
make extensive additions to their shop. They pro 
pose putting up a building 40x64 feet 3 stories high 


with an addition 30x 54 feet, one story bigh for an 


rolling 


erecting shop, also a new blacksmith shop and an 
office building two stories high, 27x35 feet with a 
drawing room on the second floor. The growing 
demand for their cut-off engines and their patent 


vertical engines, machinists’ tools and boilers. 


compels them to provide additional facilities. e 
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Machinists’ and Engineers’ Supplies. 
New YorK, Oct. 12, 1882. 

During the past ten days trade in the supply mar- 
ket has fallen off to such an extent that the pres- 
ent cordition may be described in the language of 
a dealer as “flat.” Prices have weakened. and 
in several instances have fallen, while intimations 
from various sources have led both purchasers and 
dealers to believe that prices would shortly ce 
cline. 

The Hartford Machine Screw Co., Hartford, 
Conn., have issued a new reduced price-list. 

There has also been a reduction in the prices of 
Old Colony Rivets. 

The Morse Twist Drill Co., New Bedford, Mass., 
have issued a circular notifying their customers of 
a contemplated reduction‘in prices Nov. 1. 

C. Morse, 132 Nassau street, New York, has 
take n the agency for Felthousen’s Improved Cylin 
der Oil Pumps, Ratchet Drills, Flue Scrapers and 
Gauge Cocks, and will put a full supply in stock. 

O. L. Packard, Milwaukee, Wis., has added an 
other store to his present business in iron and 
wood-working machinery and general sup plies. 
The new building is 25x100 feet, three stories high. 


me 


Iron and Metal Review. 


There is nothing new in the Pig Iron market and 
the conservative disposition of buyers reported 
last week continues. Prices are firm. 

We quote —— as foliows: Foundry, No. 1, $26 
to $26.50, for large lots, $28 for small lots; Foundry, 
No. 2, X, $23.50 to $25. Grey Forge, $20.50 to $21.50. 
The demand for Foreign fron remains light but 
prices continue firm. Buyers are still holding 
off. We quote prices unchanged as follows : Colt- 
ness, $27.50 to $28; Glengarnock, $25.50 to $26; 
Gartsherrie, $26.25 . $26.50; Summerlee, $26 50; 
Carnbroe, $24 50; Eglington, $23.50 to $24; 
Langloan, $26 to $26.50. Wrought Iron Scrap is in 
moderate demand at $29 to $30 from yard. Iron and 
Steel Rails quiet with prices unchanged. Old rails 
quiet but steady at $27 for Tees, and double-heads 
at $30. Merchant Iron continues moder: ately ac- 
tive at 2.6 cents card rates. 

Copper is dull at 18c. to 18lgc.; Banca Tin, 28e ; 
Straits, Malacca and Australian 24%4c. to viagra : 
Billiton, 25'%c.; English Lamb and Flag, 24440 to 
2444c. Spelter, 5.45c. to 5.55c. for Common Weste rn, 
Refined, 8c. to 834c.; Sile sian, 5.40c. to 5.55¢e. Lead, 
Common, 5.15¢c. to 5.20ce.; Refined, 5.20c¢.;  Anti- 
mony, Hallett’s brand 107K. to lle.; Nevada, 
12Méc. 


—=—W ANTE D-< 


** Situation and Help” Advertisements, 30 cents for 
each seven words (one ine) each insertion. Copy 
should be sent to reach us not later than Thursday 
morning for the ensuing week's issue 











A draughtsman experienced in working up de 
tails desires situation in machine shop. Address, 
B., AMERICAN MACHINIST. 

A position wanted by a mechanical draughtsman 
of 10 years’ practical and drawing office experience 
in or around New York. G., 216 Raymond street, 
Brooklyn, = 

Wanted— situation by a thoroughly competent 
engineer cae machinist. Will take charge of one 
or more large automatic cut-off t ngines. Address, | 
Wm. M. Harrison, Glens Falls, N. Y. 

Wanted—Three first-class machinists and one 
good planer hand, who have worked on machine 
tools. Must be sober and ste ady men. None others 
need apply. Address, Jos. B. Reed, Cairo, Il. 

A man of experience with steam engines and 
general jobbing, wants a situation to take charge 
of work. Correspondence solicited. Address, Box 
503, Defiance, O. 

A good draughtsman, Norwegian, with solid the-4 
oretical training and two years practice in German 
locomotive works, wants a situation. Can show 
very good certificates. Address, R. B., this office. 

A practical mechanic wants a situation as car- 
penter in a factory: Can draw. make patterns, 
line shafting, figure on gearing and pulleys and do 
repairing in general. J. Kohler, 356 E. 4th street, 
N. Y. City. 

Wanted-—-A situation as Superintendent or Fore 
man in a shop where steam engines and general 
machinery are built, by a man of large and varied 
experience in such work. New York reference. 
Address, Geo. Shires, 328 W. 30th St., N. Y. City. 

Wanted —By a mechanic who has a large machin- 
ery correspondence on a line that is in constant de- 
mand, some machine shop to manufacture for him 
Can give employment to 20 or more men. For par 
ticulars address, Thos. Rich, Lock-box 259, Lock 
port, N. Y 








Second Annual Exhibition Fair’ 


| 
OF THE | 
| 


New England Manufacturers’ and Me- | 
chanics’ Institute 


IS NOW OPEN IN BOSTON. | 


The largest exhibition buildingin the United States. | 
Ten acres. of industrial exhibits, displaying the | 
wonders of mechanism, Science and Art. The 
largest display of Mac hinery since the CENTENNIAL, 
all in operation, and showing the processes of | 
manufacture Car . Weaving, Cotton | 
Weaving, Silk ving. The great rail- | 
road display of pm by aap ated. The leading | 
industries of the North, South, East and West fully | 
displayed, making a NATIONAL EXHIBITION. 


DON’T FAIL TO VISIT THE EXHIBITION FAER. | 





“THE DEANE? PUMPS "Sa.SIEE” 





Send for New Illustrated Catalogue. 


——_—_—__——:0: 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 





54 Oliver St. 
Boston, 


92 & 94 Liberty St., 
New York. 


226 & 228 Lake St., 
Chicago. 








The Greenfield Vertical Engine, | 
By COOKE & CO., obsun ‘& see: | 


Dealers in | 


MACHINERY AND SUPPLIES | 


6 Cortlandt St. 
NEW YORK. 
Is the Best in the market. 
Send for our prices before 
ordering Engines, Boilers, 
or other machinery. 
AGENTS FOR 
ROOTS’ 
BLOW ERS, 
W ATSON’S 
KMORGES, 
W ATEHERS’ 
GOVERNORS, 
KEYSTONE 
INJECTORS, 
Kite. 





Attention, Boiler-makers and Engineers! 
Just Out! whe Best Work of its Class Published !! 
The Theoretical and Practical Boiler- maker. 


By SAMUEL NICHOLLS, Foreman Boiler-inaker. Embraces full 
“ tails of Geometry and Orthogré iphic Projection as applied 
) Boilermaking ; alsoto make , draw, de ‘sign, and set out all 
kinds of Templet Work, as Ellipses, Cones, Truncated Cones, 
Oblique Cones, Frustums of Cones Chimne y Bottoms, ¢ yl: 
inders, Cylinder and Cone, C ylinder and yhere, Cylinder 
connected with Curved Tube, Cylinder ae Angular Tube, 
Cylinder with Spiral Staircase, Hip Roof and Cylinder, 
Tubes, Angular Tubes, T Tubes, Taper Tubes, Curved Tubes, 
Quadrant Tubes, Downtake Tubes, Flues, Spheres, Domes, 
etc., of every kind, illustrated with 74 diagrams, including 
a full solution of all the problems relating to Boilermaking. 
The Cylinder, its sections, penetration, and development , 
Welding and Construction, Drilling, Punching, Riveting, 
Single and Double Riveted Lap and Butt Joints, with Single 
and Double Strips. Diameter, Spacing, Strength, and 
Pitch of Rivets; Strength and Piteh of Sti ays. On Loco- 
motive, Marine, Cylinder, Multitubular, and Egg-ended 
Boilers; Power of Boilers ; Heating Surface of Boiler Tubes 
in square feet; the Lever Safety Valve ; the Cylinder, the 
Sphere, Area of Fire Grates, Quantity of Steam required 
foran Engine; Flat Surfaces, Boiler E xplosions ; Practical 
ites on Steam ; P roperties of Saturated Steam; Propor 
tion of Boilers , Bursting pressure of lap-jointed Wrought 
Iron Cylindrical Boilers ; ¢ Jollapsing pressure of Wrought 
lron Cylindrical Tubes of varying thicknesses, Pr: actical 
Rules, Lnstruction, and Memoranda for Boilerniake srs; Ma- 
terial’ for Boiler Construction; Weight, Strength, and 
Din rensions of Wrought Jron Boiles plates and Lron Bars, 
Strength of Steel Plates, treatment of do.; Strength of 
Plates at different temperatures ; Strength of Ropes and 
Chains; Properties of Metals; Weight of Wrought [ron 
Cylinders - r lineal foot of any give ndiameter and thick- 
ness; Angle-Iron Hoops; Diam., Cir., and Areas of Circles, 
bee detailed calculations relating to Boiler ( Jonstruction ; 
to determine thickness of Boiler-Heads, Cylinder Covers, 
etc. Mensuration as applied to Boiler-making, Fuel V. alves, 
( ombustion of Fuel, Evaporation of Water ; Se tting Boilers, 
nerustation, Boiler Scale Preve ntive Ss, 3d kinds ; Decimal 
equivalents, Weight of Water; Expansion of Water; ; 
Squares, ( ‘ube s, and Roots; F using Points of Metals ; Con- 
due ting Powers of Metals; Useful Definitions, Reference 
Tables (83 pages) for Boiler-makers, Engineers, Smiths, ete. 
1 vol. 12mo, extra cloth, Mailed post free to any address 
on receipt of 3250. Send for 128 page [llustrated Catalogue 
of 3000 Stands ard Books on every subject. Agents wanted. 


National Book Company, 73 Beekman Street, New York, | 
PORTABLE and STATIONARY. 

ENGINES | 
And BOILERS, 


5 to 25H: P: Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light | 
Machinery. Send for Circular. | 


SKINNER & WOOD, Erie, Pa. | 











Wanted—500 feet of 42-inch diameter old boiler 
shells. Address, P. 0. Box 1208, New Haven. 

Wanted.—New Compound Duplex Steam Pump. 
Inventor desires to arrange for manufacture. Ad- 
dress, Duplex Pump, Box 8, AMERICAN MACHINIST. 

Wanted—A_ horizontal steam boiler, 60 to 80 
horse power. Second-kand or new. Address, 
giving fullest particulars, T.D P., AMERICAN MA 
CHINIST, 96 Fulton street, New York City. 

For Sale.—Machine shop and foundry with tools 
and patterns, having large run of custom work, as 
well as permanent contract work in foundry, in 
a town of 10,000 inhabitants in Central Ohio. Near 
est shop 20 miles distant. Address, C. C. R., 134 W. 
2d St., Cincinnati, O 





WwmMmM. MUNZER, 


Manufacturer of 


IMPROVED 
CORLISS 


ENGINE. 
» Ist AV. cor, 30th St 


New York, 





JEROME B. SECOR, 


MANUFACTURER OF 


Machinery and Thos, 


IMPROVED WIRE FEED SCREW MACHINES, 
GUN AND SEWING MACHINE TOOLS, 
DIES FOR DRAWING, PORGING, 
BLANKING, &c., MADE TO 
ORDER. 


Manufacturer of 
THE SECOR SEWING MACHINE, 
Factory Cor. Broad & Railroad Ave. 
BRIDGEPORT, CONN. 





ll 


TELE STANDARD! 





Steam Pumps for Every Possible Service. | 
SEND FOR ILLUSTRATED CATALOGUE, 


KNOWLES STEAM PUMP WORKS, | 


86 Liberty Street, 
NEW YORK. 


Meal PS. 


44 Washington Street, 
BOSTON. 


THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York. 


PATEN 
_- =vANBANG* KING 





RFECTUJO 
7IJQHN St hy, 















Machine 
SHOP 


ano Railway 
| Equipments. 





WM. SELLERS & CO. 


PHILADELPHIA. 


Shafts. Couplings, Hang- 
ers, Pulleys, Mill Gear- 
ing, etc., Lathes, Planers, 
Drills Shapers, Bolt Cut- 
ters, ‘Twedell’s’ Hydraulic 
Riveters, etc. Railway 
Turntables and Pivot 
Bridges. Gifford Inject- 
ors, Sellers’ Improve- 
ments. New Patterns. 
Simple. Effective. 
New York Office, 


79 LIBERTY ST. 









‘THE A.S.CAMERON 






A, 7. 
Lig dy Nog 


THE 


M. T, Davidson Improved Steam Pump, 


MANUFACTURED BY 


Davidson Steam Pump Co., 


OFFICE & WORKS : 


41 to 47 KEAP STREET, BROOKLYN, N. Y. 


Warranted the Best Pump made 


for all Situations. 


. a © KELLY & LUDWIG, Agents, 49 and 51 North 
‘Bs 7th St., Phila.. 97 Liberty Street., New York. 





LIGHT SWING CRANES, 








WITH WESTON’S PATENT 


DOUBLE LIFT HOISTING GEAR 


For Warehouses, Wharves, Freight Houses, etc. 
CAPACITIES FROM 500 TO 2000 LBS. 


Hoisting and Lowering are effected by pulling on one or the 
other side of the rope. As one hook ascends the other descends, 
and is thus ready for the next load. 


LOAD ALWAYS SELF-SUSTAINED. A CIDENTS IMPOSSIBLE. 


SOLE MAKERS: 


YALE LOCK MFC. CO., 


MANUFACTURERS, ENGINEERS AND MACHINISTS, 
Principal Office and Works, 
STAMFORD, CONN. 


SALESROOMS: 


BOSTON, 


NEW YORK, 
| 224 FRANKLIN ST. 


53 CHAMBERS ST, 


CHICAGO, 


PHILADELPHIA, 
64 LAKE ST. 


507 MARKET ST. 


40 Page Illustrated Catalogue of Light Hoisting Machinery furnished on application. 





Ts the Standard of Ecellene 


AT HOME AND ABROAD. 


STEAM PUMP WORKS, 


Poot of East 23d Street, New York, 


— 








DREDCES 


guaranteed to excavate 50 per cent. more material 


from bard bottom than any other machine. 


EXCAVATOR 
has a capacity of 4 cubic yards per minute in gravel. 
Has proved very efficient and desirable in the 
hardest hard-pan. Derrick lifts 8 tons. Circulars 
furnished. 



























Combined Steam Excavator and Derrick Car. 
OSGOOD & MACNAUGHTON 
ALBANY, N. Y.5 Patentees, 
Successrs to RALPH R. OSGOOD, Troy, N. Y. 


5 
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NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES anno RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘Nicholson File Co’s’’ Files and Rasps, “ Double Ender” Saw Files, **Slim’’ Saw Files, 
** Racer”? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels 


Manufactory and Offices at PROVIDENCE, R. I., U.S.A 





HENRY S. MANNING. EUGENE L. MAXWELL. CHARLES A, MOORE. 


MANNING, MAXWELL & MOORE, 


MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 
Railway and Machinists’ Tools and Supplies, 
No. Ill LIBERTY STREET, NEW YORK. 


AGENTS FOR 
The Consolidated Safety Valve Co. 


AGENTS FOR 
Midvale Steel Co.’s Tires, Axles, Forgings and 


Morse Twist Drill and Machine Co.’s Taps, Dies, Castings. 
Screw Plates, &c. ; Saunder’s Corrugated Copper Packing and 
The Hancock Inspirator Co. Gaskets. 


Worcester Machine Screw Co, 

Brady’s Emery Grinding Machinery. 

H. B. Bigelow & Co.’s Engines and Boilers. 
Smith’s Hub Friction Clutches. 

Keystone Portable Forge Co. 

Huntington Track Gauges. 


Hoopes & Townsend’s Nuts, Bolts, Washers, Lag 
Screws and Rivets. 

Betts Machine Co.'s Gauges, &c. 

Niles Tool Works, Machine Shop and Car Tools. 

Westcott’s Lathe and Drill Chucks. 

H. B. Smith Machine Co. 








eo ie teed ae SS 


CUSHIONED HAMMER 


STANDS TO-DAY 


WITHOUT 
AN EQUAL. 


OVER 700 IN 
USE. 


BRADLEY a C0. 


SYRACUSE, N. Y. 














{Established 1832.] 


COMPANY, 


AFROW, ©. 
Superior to any shafting in market for the following reasons, viz.: 


| PAT E N T Law mg is perfectly straight and round. .—It can be rolled ac- 
cura’ any desired gauge. 3d.—It has the beautiful blue finish 
} H OT of Renda S Sheet Iron, rendering it less liable to rust or tarnish than 
| NK 
bearing surface. 6th.—It is made of superior stock. 
Sizes made from % to 344 inches, advancing 7 sixteenths. Price 
8 
LIDGEHERWOOD M#E’G CO. 
Offices and Salesrooms: 96 Liberty Street, New York. 
Dock Building, 
Excavating, &c. 


pa of the ordinary finish. 4th.—It will NOT SPRING or WARP 
lists, with references and other information, furnished on application 
Cc. S. WORMER & SONS, Agents; 
Single ordouble 








+ 
° 














SEATING like most of the other manufactured shafting 
sold in the market, and, asa consequence, is admirably adapted for 
| 

 SHAFTING. 

AKRON IRON CO., Akron, O., Sole Manuf’rs, 

Or E. P. BULLARD, {4 Dey Street, New York, General Eastern Agent. 
Chicago, St. Louis, Detroit. 
Specially adapted for Railroad and Contractors’ 


IMPROVED HOISTING ENGINES 


of MAGNETIC OXIDE OF IRON, ‘forming a jee! journal or 
Manufactured by the 
ing, Bridge and 





single or double 
improved fric- 
tion drums 
© with or without 
Boilers. 


ALL SIZES. 











Tovmksbury Automat Elevate Go 


MANUFACTURERS OF 


PACKAGE AND LIGHT FREIGHT 


KLEVATORS 


| GO Temple Court, Beckman Stree, 
| Send for Circulars, NEW YORK. 


SHARP TOOLS Work Betéser — Faster than DULL ONES. 


SAND BLAST erocsss ror SHARPENING FILES 


Will many times repay its cost In saving of labor, besides the great saving in renewing 
worn files. 350 RAILWAY and MACHINE SHOPS have them in use. 


SAND BLAST FILE SHARPENING CO.. WILMINGTON, DEL. 


THE STEAM PUMPS 
made by Valley Machine Co., 
i Easthampton, Mass., are the best 
in the world for Boiler Feeding 
and other purposes. 


(WORCESTER MACHINE SCREW COC. w. LE COUNT, ‘osin Yorvat, Cn. 
Sap i eae eniceoes te avy, 


and is warranted n« 
NINN N iss 
Ht LIBERTY ‘ST NEW YORK 

















‘3 50 Jas |]eUs 


OQG8 3B 23838 ‘DUlLlopso ued M 





rt 
te > bre ak wi th any work 
Ne in i 
MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 
JOHN H. WRIGHT, "2550" 


MANUFACTURER OF 


Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


daving formerly been a contractor in building the 
same, will give first-class work to all who 
favor me with their arderc 







99} JO 8198) 


lo 
1 
12 
13 
“14 
= 2 
if 
17 
1s 
lt 


6 39 
Full s 
No 20. » l-2in 
90.6 “ 





Small set of 8 dogs 
1-3 * 60 fron 3.8 tozing., #7.20, ‘ 


THE DUPLEX INJECTOR. 





‘Paulapsvy, Pues speyy ayQwWT ‘“sMaIIg [9935 WIM 


‘900 13318 AAV3H S.LNNOD 31: 








1 .70 No. 14..2 l-tin “81.60 2 
l . 0 - %..¢8 oa ee 
THE BEST BOILER oe ten ee | ew eee ee 
FEEDER KNOWN nied Sa «eae | Geteliben sew 
igs Hable to t out aa re 1.40 inches, $15.00. 
.¢) order. 





water 25 feet. Always 


delivers water hot to [YRAWING INSTRUMENTS 
iad rater tough AND wee ir he 
caus > 


heater. Manufac. Gre ss. 
116 Fulton Street, New York. 


tured and for sale by 
JAMES JENKS, 
Fully priced and illustrated Catalogues. 


Detroit, Mich. 





ESTABLISHED 1880. 


SCHAFFER & BUDENBERG, 


NK W INJHCOTOR 
Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Condens- 
ing the Exhaust Steam removes the Back Pressure, 


UTILIZES A POWER HERETOFORE THROWN AWAY. 


Works automatically at a steam pressure of less 
than half a pound. Adapted to all pressures. 
For LOCOMOTIVES as well as STATIONARY ENGINES, 
WORKS AT BUCKAU,—GERMANY., 

DEPOT GENERAL OF THE UNITED STATES, 


W. SEVEEMANN. 40 JOHN STREET, NEW YORK. 
The Hendey Machine Co. 


TORRINGTON, CONN., U.S. As 
Manville Patent Iron Planers and Shapers, 


15 1» , opens, 3 ft. x 16 in., 5 ft. x 
20 in. 24 in. ners, Amateurs’ 
Hand kt with ye and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata 
logue gives many names of users of our tools. 


“MONITOR.” 


@ECULATOR- 








ANVILLE —, eyarens- 
ve eee PLANERS AND ano Sir BY 


WotcoTTVILLE CONN c) ly 
SEND FoR CATALOGUE Sa 





ry epee, 








FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 
Pat, Qulers t Lubricators, &¢, | 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Jllustrated Catalogue. 


UP 


THE 





A NEW LIFTING & NON-LIFTING INJECTOR, 


BEST BOILER FEEDERS IN THE 
WORLD. 





eh 
Milling 
Machine. 


Correspond- 





ence solicited. 


HENRY R. ‘WORTHINGTON. 


239 Broadway, New York. 
70 Kilby St., Boston. | 707 Market St., St. Lous 


MANUFACTURED BY 


C. E. LIPE, Syracuse, N. Y. | 





Send tor Latest Cata'‘ogue. 
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TESTIMONIAL 


HANCOCK INSPIRATOR 


Pirrs AGRICULTURAL Works. 
BuFFALO, N. Y., April 26, 1882, 
Tue Hancock INSPrraTtTor Co., 
Boston, Mass. 
Gentlemen: 
At your solicitation we were induced 
to make experiments with the Hancock In- 


spirator on our Traction Engines, for the | 
purpose of testing their reliability for use on | 


the road, and being so well recommended by 
your agent, Mr. Randall, we, by his sugges- 
tion, made the following test, which was even 
more than we ever expect any engine will 
be called upon to perform, viz. : 

Within a space of fifty feet were placed 
6 x 4-inch timber, and alternately, twenty 
one pieces of pig iron, on hard ground, 
over which the engine was propelled four 
times, interfering with the op- 
eration of the Inspirator; but it performed 
its duty the same as when the engine was at 
rest, thereby not only proving the strength 
of our engine, but also the faithful perform- 
ance of the Inspirator, under the most ad- 
verse circumstances, 

We therefore cheerfully recommend its 


without 


usc to all our patrons, and any who are in | 


WM, 


T, BATE & SON, 


CONSHOHOCKEN, PENNA. 


| Manufacturers of pune 
| aM PATI 
: TEAM 
Generator, 


The most Economical, Reliable and Durable. 


| A large number of these boilers in use in the best 
| establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 





Wardwell’s Patent Saw Bench, 


Band Saws, Rotary and Sta- 
tionary Bed Planers, and Buzz 
Planers, Jig Saws, Variety 
Moulding Machines, Pattern 
Makers’ Lathe, Boring Mach. 
ines, Dowel Machines, Way- 
- moth Lathes, a Lathes. 
Also, a large stock of Second 


Machinists’ Tools, 
ing Machinery and Eng'nes 
and Boilers. Send for 





YOLLSTONE MACHINE 60., 


THE ALLIGATOR WRENCH, 


Patented Aug. 3l, 1875. 
Grips Round Tron or Pipe. 


45 Water St., Fitchburg, Mass. 





Teeth cut diagonally: 





need of a reliable machine, under all cir- | 


cumstances, for a boiler feeder. We have 
also placed one on our shop boilers, giving 
good results and perfect satisfaction. 
; Yours truly, 
Levi Bronson, 
Superintendent, 
RoBertT W. AITHEN, 
Master Mechanic. 





THE E. HORTON & SON C0. 


Canal St., Windsor Locks, Conn., U.S. A. 
Only Manufacturers of the 


HORTON cir"vie CHUCKS. 
CAR WHEEL CHUCKS FROM 30 T0 42 INCH, 


The 
made 


Send for Illustrated {77 only chucks 


Catalogue. 


erfectly 

rue. 

None genu- 
} ine without 
y our trade- 
Y mark 


“The Horton 
Lathe Chuck.” 


T. NEW’S PREPARED 


ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 





at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 4s John Street, New York, 





WY). UNIVERSAL. 
ZY “LNIONIdZONI 


that use the | 
patent jaw, with | 
both face | 
and bite of | 
jawsground | 


| 


AMBRICAN SAW CO. 
| TRENTON, N. J. 


‘THE CURTIS STEAM TRAP. 





Send for Circular 


and superiority over 
other traps. 


Manufactured by 
THE CURTIS 





hand Machinery. consisting of | 
Woodwork. | 


lhus. | 
trated Catalogue with stamp. | 





stating advantages | 


REGULATOR CO. | 


51 Beverly St. 


BOSTON, MASS. 


} GENERAL AGENTS: 

| A. ALLER, New York, 109 Liberty St. 

JOHN McKAY, JR., Philada., 135 North 3d St. 
EDW’D J. MOORE, Baltimore, 8 South St. 





f 7 Sold at all Machinists’ 
———- | —y Supply Stores. 


T.R. ALMOND, 





Troy, N. Y. 
Manufacturers of the 


HOLLAND 


i cylinders of steam engines. 
Operating with down. 
ward visible drop. 
Principle of this Lubricator 
is entirely new ;being the only 
one manufactured operating 
witha downward visible drop, 
anddoes not conflict with any 
other Patented Lubricator. 
Protected with _ Letters 
Patent, granted July 5, 1881. 
G2?” A saving of from 50 to 9% 
per cent. in cost of oils. 
For sale by 
\ JH. PRENTISS & CO., 
42 Dey St., New York. 











\W00D-WORKING |MACHINERY, 


S@&Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc, 

BENTEL, MARCEDANT & co., 
HAMILTON, OHIO, U. 8. A. 








THE 


GARDNER 


COMPENSATION 


B. GOULD & EBERHARDT, 


9710 LIZ N.ILR.R. 8 


New 


Entirely 
automatic 
all 


in its @ 


movements 





& (OVERNOR 


Unequaled for accuracy, 
safety, convenience, dur- 
ability, workmanship, 
and design. Address 


ROBERT W. GARDNER, 
QUINCY, ILL. 
New York Agents, JAMES BEGGS & (0., No. 9 Dey Street. 


Will cut all gears without attention 
| fectly accurate, Patent applied for, 


Almond Drill Chuck, 


84 Pearl St., Brooklyn, N.Y 


Holland & Thompson, 


ILUBRICATOR 


For lubricating the valves & 


The | 


| 
| 
| 
| 


| 





HARRISON BOILER. “THE SAFEST” 


Adapted for all Steam Purposes. ‘. 
*» HARRISONBOILER, Merits haye been proved Caring ten to fifteen years con- 


- stant use by such concerns as Cheney Bros., South Manchester, 
—THE SAFEST—- Conn.; Wallace & Sons, Ansonia. Coan. : ‘Wampanoag Mills. 
> _—_— Weetamoc Mills, 8: : 
4 ing, oston, Mass.; 


amore Mills, Fall River, Mass.; Sears’ Build: 
rown & Sharpe Mfg. Co., Providence, R. I.; 
Stewart & Co., Tiffany & Co,, New York; Stevens’ Institute, 
Hoboken, N. J.; Matthiessen & Wiecher’s Sugar Refinery, Jersey 
City, N. J3.: Wm. Sellers & Co., 8. 8S. White, Daniel Allen, Jno. 
Gardiner & Co., Phosphor-Bronze Smelting Co., Henry Bower, 
vening Bulletin, Saturday Night, Philadelphia, Pa., and nume- 
rous others. 

Franklin Institute Medal awarded for SUPERIORITY OF 
EVAPORATIVE EFFICIENCY, ECONOMICAL CAPACITY 
FOR GENERATING STEAM AND DYNAMIC VALUE OF 
STEAM. Easily transported on mrle back. Send for Descrip- 
tive Catalogue. 


HARRISON BOILER WORKS 
“ Germantown Junction, Philadelphia, Pa. 


| Aarne 
HOLROYD & CO., Waterford, N.Y. THE SEIBERT CYLINDER OIL CUP CO., 


Manufacturers of STOCKS and DIES. 53, OLIVER ST., BOSTON. 


Sole Manufacturers of Oil Cups for 

Locomotives, Marine and Sta- 

tionary Engine Cylinders, un- 

der the Seibert & Gates Patents, with 

Sight Feed. < 

TAKE NOTICE. 

The ‘‘ Sight Feed ” is owned exclusive- 

Iv by thiscompany. See Judge Low- 

ell’s decision in the United States 
Circuit Court, District of Massachusetts, Feb.23, °82, 











All parties are hereby notified to desist the use, manufca- 
ture, orsale of same, as we shall vigorously pursue and 
FOR BEDUCING 


prosecute all infringers. ; 
mes A MACHINERY oss scocoe WIRE 
, ; COLD. Ma. 


by compression or swaging 
POWER PUNCHES, SHEARS. 


chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsbur-h, 
Pa. For machines or information, address 
Ss. W. COODYEAR, 
SLAMIMERS. 
We make over 100 sizes of Punches and Shears. 
Double and Single, varying from 500 to 86,000 pound: 
in weight, and adapted for every variety, of worl 








THE LOWE PATENT 


Feed Water Heater & Purifier, 


WATERBURY, CONN, 
The Double machines are equal to two Single one: FOR 
as each side is worked independently. Also 
ADJUSTABLE HELVE 
CUSHIONED HAMMERS 


Of all sizes, unequalled for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. iP | 


q 


i 
; 
’ 


Heating and Purify- 
ing Water for 
Steam Boilers, 

Patented July 12, 1877. 

HAS STRAIGHT 
TUBES, 

SIMPLICITY, 

RELIABILITY 


AND 


EFFIOIENOY, 
At Less Cost 


Than any other, 





ae 
tf : ic 
= iar Write for prices and 
tay further information to 
the manufacturers, 


= Lowe & Watson, 
BRIDGEPORT, CONN. 


A. M. POWELL & CO., 


WORCESTER, MASS, U.S.A. 


mig" 


New Haven Manf’g Co. 
NEW HAVEN, CONN. 


Lathes, Planers, Drills, &c. 


THE 


Slate Sensi 7 Dil 








eng 
a 


Se es it, Wop — Bee 
Adapted to rapid work with small : 
drills. Its extreme sensitiveness 

prevents clogging and pvenzage 

of drills. Has a swinging table | 

with attachment for center drill- 

ing. Instantly adjustable to dif- 

ferent lengths of work. Over 200 

already in use. Send for circular | 


DWICHT SLATE, 


HARTFORD, CONN 


—, 
WOODBURY.’ «i 


TRON WORKING MACHINERY, 
CHARLES CHURCHILL & CO. 


21 CROSS STREET, FINSBURY, LONDON, ENGLAND. NEW YORK OFFICE, 495 GREENWICH STREET. 
We have been INTRODUCING AMERICAN MACHINERY AND TOOLS in Great 


| €s. 








Britain, the British Colonies and on the Continent since 1862, and are the Agents of many 


12th and Thompson Sts., Philadeipiuia. 


of the largest American man ufacturers. 

Having EXTENSIVE FACILITIES AND CONNECTIONS we are prepared to intro- 
duce NEW GOODS, especially in the line of Machinists’ and Wood-working Tools and 
Machinery, -and would invite manufacturers to confer with our New York Office, where 
full information will be given. 





SCHUTTE & GOEHRING, Manufacturers of 


KORTING'S DOUBLE TUBE INJECTOR. 


OVER 30,000 IN USE. 


ee THE LEADING BOILER FEEDER. 


ane OPERATED BY ONE HANDLE. 


WORKING UNDER ALL CONDITIONS. 
WILL LIFT HOT WATER. POSITIVE IN ITS ACTION, 


CIRCULAR, 
OFFICES AND WAREROOMS: 


A. ALLEL, 10Y¥ Liberty St., New York. 

M. C. BULLOCK MFG, CO., 84 Market St., Chicago. 

GEORGE A. SMITH, 1419 Maia St., Richmond, Va. 
| H, P, GREGORY & CO., 2 California St., San Fran’co, 


£ 
“iif 


SEND FOR 


A. F, UPTON, 7 Oliver St,, Boston. 

POND ENGINEERING CO., 709 Market St., St. Louis 
c. F. KENNEDY, 194 15th St., Denver, Col. 

G.R. LOMBARD & CO., 1026 Fenwick St., Augusta,@a, 
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MORSE TWIST DRILL & MACHINE COMPANY,| 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL, 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machi Cent d 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to oa. oa 


All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas. 


MINERAL WOOL. 


Fibre Magnified. 





A fire-proof non-conductor and deafener. 24 
cents per cubic ft. at wholesale prices. Sample 
and circulars free by mail. 


U. S. Mineral Wool Co. 


22 Cortlandt Street, N. Y. 


IMPROVED RADIAL DRILL F 


MANUFACTURED BY 


HILLES & JONES, 


WILMINCTON, DEL. 








For Fitting up Steam Engine Oylinders, Steam 
Chests, Bed Plates, &c. 


The radiating-arm tray erses freely in all directions, 
carry ing drill, spindle and earing backward and forward 
Ld rack and pinion and hand wheels. The arm can be 

aced in any position, radiating from column asa center, 
enabling a large number of holes to be drilled in succes- 
sion on the same surface without moving the work. Each 
- Inachine is double back-geared, with automatic feed 
motion. Extension base plate is planed off true and 
slotted. Four sizes. 


JOSEPH B. MATTHEWS, 41 Center Market Space, Baltimore, Mid. 
Manufacturer of the MATTHEWS 


AUTOMATIC EXIGH-sSPrEBEEYD ENGIN, 
For Electric Lights and other rppetes os ears reliable power. The best and cheapest in the 


PATENT FURNACE, 


SAVES FUEL AND INCREASES BOILER 
CAPACITY. 


CORRUGATED CRATE BARS, 


Suitable tor Furnace Coal, 
Screenings, and all kinds of Waste Fuel, 


JAMES MAHONY, 73 Astor House, New York. 

FRICTION CLUTCH PULLEYS 
AND CUT-OFF GOUPLINGS, 

JAS. HUNTER & SON, North Adams, Mass. 











UNIVERSAL 















MA CHINIST. 


Manufacturers of 


Tp Cutting and Threading tion 


For Pipe Mill and Steam Fitters’ Use, 


TAPPING MACHINES, 


For Steam Fitting, 
Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 


Send for Circular. 


also 











*SIBMOIIIO OAIZALIOSEP 10J puag 
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PRAMWI TETOMPSOrr CROSBY STEAM GAGE & VALVE CO, 


Monitor, Hand, Speed and Back Geared 


LATHES. 


Rests, Chucks and Brass Finishers Tools of 
the finest quality. 


168 CENTRE STREET, N. Y. CITY. 


PECKS PAT.DROP PRESS 
BLAST PORGESS.- 
STEEL IRON DROP FORGINGS 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVEN CONN 


= —~ DRILL CHUCK 


The Strongest, most Simple 
and greatest c apacity of any 
in the market. Sold by all 
first-class Machinists’ Supply 


GEO. H. EAGER, Treas 


oH. MILLETT, Pres't. 
WALTER P, CLARK, Sec’y 


GEO. H. CROSBY, Sup't. 
Sole Proprietors and Manufacturers of CROSBY'S 
Adjustable ** Pop” Safety Valve. 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator, 


Slide 





Sole Manufacturers and General Agents for The “VIC. 
TORY” Steam ¢ ‘ylinder Lubricat« or, * Single Bell Chime 
Whistle,” ‘* Bay State Steam Muffler.” and all instruments 
for use on Steam Engines, Boilers. &c., send for particulars 


97 OLIVER ST., BOSTON, MASS. 











a OC O'S 
Wrought ka Sectional Safety Steam Boiler 





mm Stores. Manufactured by ABSOLUTELY SATE FROM 
CHAS. H. REID, EXPLOSIONS. 
=  DANBURY, CONN, Vagqesiet te Bacar 





Generation 0 











ence" TOOLS, 


es or Tracings of any class of machinery aes 
Machinists, Engineers, Mode) Makers 


i 
be used in Europe. esigns.§ WOOD & 
RICH MOND, Mechanical Engineers and 

and all classes of Mechanics can find 
TOOLS to suit them at 


Draughtsmen, 176 Broadway, N. Y. 
184 to 188 WASHINGTON STREET, 


Ross Fluid Pressure Reducer, 
A. J. WILKINSON & CO. 


FOR 
CATALOGUES FREE. 











Steam, Water, Air and Gas. 


Automatically reduces the pres- 
sure in pipes toany desired extent, 
Manufactured by the 


Ross Valve Co. 
652 RIVER ST., TROY, ¥. Y. 


Simplest! Cheapest! Best! 
Send for Circular. 


Lightning Centre Reamer. 












oe 





‘oC 
CENTRE REAMER 








DEAN Os’ 
STEAM PUMP. WORKS, 


INDIANAPOLIS, IND. 


Boller Feeders, Fire Pumps, 

Pumping Machinery 
Or all purposes. 
Send for§ 
Catalog’ 


This tool will be appreciated by every machinist. 
It is accurately made of the best steel, and is of the 
most approved form. Price, 50 cents. 

WILEY & RUSSELL MFC. Co. 
GREENFIELD, MASS. 


Makers Celebrated Lightning Screw Plates, Bolt 
Cutters, etc. 

pa THOS. DANIEL, c R 

Electrical and Intricate Core Work a Specialty. 


60 T ro Fou ST., NEW YORK. 
Jane PATENT FURNACE s 












FOR SETTING 
TEAM BOILERS. 


Economy of Fuel, with increased capacity of steam power. 
The same principle as the Sremans’ Process oF MAKING 
STEEL, utilizes the waste gases with hot air on topof the fire. 


Will burn all kinds of Waste Fuel without a b ast, includ- 
ing screenings, wet peat, wet hops. sawdust, logwood chips. 
slack coal, &c. A. F. UPTON, General Agent, 


Send forcircular. 7 Oliver St. (P.O. Box 3401,) Boston,Mass. 
BERTON & NICKEL, New York Agents, 
No. 92 Liberty Street. 

POND ENGINEERING CO., Western Agents, 

709 Market Street, St. Louls, 
And 130 W. Second St., Cincinnati, 





Ohio. 












Dry Steam. 


All parts interchange- 
able. Easily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 
machinist. Shipped ip 
yackages veges under 
50 Ibs. each. ow in 
™ price and first-class in 
material and workman- 
ship 
Over 260,000 H. P. in Use for all purposes. 
Catalogues and Conclusive References mailed to 
any address. Drawings and full instructions for erection 
furnished with each boiler, making errors impossible. 


ABENDROTH & ROOT MFG. CO. 28 CLIFF ST. 


NEW YORK. 
AGENTS: 


M.C. BULLOCK, 80 Market St., Chicago, Il. 
ALEX. E. BROWN, 130 Water St., Cleveland, Ohio. 
GEO. J. ROBERTS & CO., Dayton, Ohio. 








20 INCH SWING 


7 ENGINE LATHES. ; 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 


SHEFFIELD CRATE B a0 











For all kinds of Fuel. Send for Circular. 
POND ENCINEERINC COMPANY, 
709 Market St., St. Louis, Mo.; 130 W. Second St., 
Cincinnti, 0.; 88 Market St,. Chieaga, IV 





JONES’ PATENT FIRE-JAMB PLATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in sombustion of gases 


Ask your Boiler Maker for it. 
Manufactured by 


Cohoes Iron Foundry and Machine Co, 
COHOES, N. Y. 


AINIID 








UPRIGHT DRILL PRESS 


7592 | 
KEY SEATING MACHINE $5522 
SEND FOR CATALOGUE 


‘WP. DAV! S% 
NORTH BLOOMFIELD, 
_ ONT. T. CO. N.Y. 







Fox Turret and Speed Lathes 
Swivel Head ‘Béwine Lathes, 


GEORGE GAGE, WATERFORD, N. Y. 


A 




















Both Scroll and Geared. 


Greater capacity. Jaws 
reversible. No projecting 
screws in the rim. Move- 
ments independent, unt 
versal and eccentric. 


Oneida Steam Engine 
ald Foundry Co. 


ONEIDA, N. Y¥. 











Send for circulars. 














14 AMEE CAN 
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THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on ap 
plication. 


The Hartford Engineering 
Company, 
HARTFORD, CONN. 
New York Office, 


Rooms 72 and 73 Astor 
House. 






Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 





Hill, Clarke & Co., Agents, 
36 Oliver St., Boston. 


LAMBERTVILLE IRON WORKS, F We Vi () §§, 
A. WELCH, JR. 
Manufacturer of 


80 JOHN ST., N. Y. 


STEEL -%2_FILES, | 


EZLAMMERS. 
Warranted Cast Steel, for Dies, Punches, Drills, 
Turning Tools, Taps, Reamers, &c. 


IMP’D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 














AUTOMATIC “STEAM ENGINES, 


THE PORTER-ALLEN HIGH SPEED ENCINE. 
W. H. MERRIOK, President and Treas, 0. T. PORTER, Vice-President. 
G. A. “BOSTWIOK, Sec Secretary. . 0. B. RICHAR S, Superintendent. 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 
for the Porter-Allen 


os \e 
Rie ap q : he Engine on _ contract 
"7 * / . — N = time. 
' : " = Orders solicited for 
[/— = = Mt ae inl v Iron and Brass Cast- 


"2 \ 4 oe ings in the rough. 
| ee — SS Address the Com 


Ve 


— 
ch ALLER 


pany, 430 Washington 
Avenue. Phila., Pa. 


KENSINGTON ENGINE WORKS, (Limited,) 


Vienna and Beach Sts., - - °- PHILADELPHIA. 
ENGINEERS AND aS ACL ee oe 
Manufacturers o: 


BUCKEYE automatic ENGINES 


For Middle and South Atlantic States. 
SPECIAL MACHINERY BUILT TO ORDER. 
H. C. Francis, Manager. Joun T. Born, Engineer. Wo. L. Simpson, Supt. 














Also, Plain Slide Valve Engines. 
Send for Circular. LAMBERTVILLE, NEW JERSEY. 


“THE NATIONAL CHUCK” 


H, BICKFORD, 


Manufacturer of 


Drills| § 


AN EXCLUSIVE 
SPECIALTY. 
N. W. Corner 
Pike and Front Sts. 


CINCINNATI, 0. 
NUT TAPPING 


MACHINE, 
DURRELL’S PATENT. 


No, - Machine, eee Ib., : spindles. 
1,050 














NATIONAL MFG CO.NEWHAVEN,CONN 
JA. FAY & CO., guoumets 


BUILDERS OF IMPROVED 


Wood - - Working Machinery. 


Embracing nearly 400 Machines for 


Planing & Matching, 














by "600 Hs ay 


iahaaler ot 7 Spindles, 8,000 per 10 houra, 
Surfacing, ponliis , Tenonin, » Mor- Acknowledged to be an indispensable 
tising, Boring, and Shaping, tool. Manufactured by 


HOWARD BROS., 


Variety and Sano Fredonia, N. Y 


WOOD WORKERS. 
Band, Scroll and Circular Saws. OLNEY MASON < go. 
Resawin, ng Machines, | Spoke — Friction Heys +7 Clutches and Elevators, 


Wheel Machinery, Shafting, P ENCE, R. ! 
etc. All of the ng, Pulleys ; ; 
excellence. 


W. H. DOANE, Pres’t. 








ighest standard of 


v1. xox seer |MIPROVED CRANK PLANER 


Planes 16 inches 
high and wide, and 
has 12 inch stroke. 

It has power, 
cross and angular 
down feed as shown 
in cut, or cross feed 
only, if desired. 

Also, quick return 
motion and screw 
running whole 
length under bed. 

It is self-oiling in 
its ways. 


R.A. BELDEN 
& CO. 


Danbury, Conn. 











Friction Hoisting Engines, Vacuum Pumps 

Condensers, General Machinery, Steam En 
gines. Capacity ‘to bore cylinders :10 in. diameter 
and oat ly Wheels of 24 feet. 


The Norwalk Iron Works Co. 
SOUTH NORWALK, CONN 


. & ARMSTRONC’S 
ECLIPSE "ics' ENGINED syeeoreyanyarast onc aD Dt 
| FOR rire vad BOLTS. 


@rsan PUMPS, AIR COMPRESSORS. 
and 








Engines. 
Tron and Steel 
Boilers. 
Portable Cir- 
cular Saw 
Mills. 





Threshers & 
Separators. 





Tapped to the U. S. and Whitworth Standard 
Gauges. Adjustable to all variations in the size of 
Send for Catalogue and say where you saw this, fittings. Can be resharpened without drawing the 


temper by simply grinding them. Possessing prac- 
FRICK & CO. 


tic al atv antages apprec iated d all mechanics, Cir- 
Waynesboro, Franklin Co., Pa. 


BULKLEY CONDENSER, 


’ 
Manufactured by F. ARMSTRONG, Bridgeport, Conn. 
SCHUTTE & COEHRING, 
For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &c. 








Manuf’s of 


KORTING 
CONDENSER. 


For Steam Engines and Pumps, 


Requires no Air Pump and no founda. 
yy tions. Only 15 ft. height sjeeterenes 
from level of water supply to disc 
pipe, instead of 34 ft., whether above or be- 

ow engine cylinder. ’ Has fewer parts, and 
is lower in price than any other condenser. 
Send for circular giving full information. 


Guaranteed to Save 20 to 25 
per cent, of fuel, or gain 25 
to 80 per cent. in power. 


Send for pamphlets, prices, referen- 
ces, &c. 


HENRY W. BULKLEY, 


149 BROADWAY, WN. Y. 





Offices and Warerooms ; 


12th and Thompson Sts., Philadelphia. 
A. ALLER, 109 Liberty St., New York. 
A. F. UPTON, 7 Oliver St., Boston, 








W. C. YOUNG & CO., Worcester, Mass, | ‘Tl 
Manufacturers of | —_ 

ENGINE LATHES, HAND LATHES, — ~2.5 5 

Foot Power Lathes, Slide Rests, &o. — wo =s 

( 41 => 

THE mo © a 4 

MACKENZIE —— Co. = A ¢. = 

CUPOLA ss 








MADE BY 


Smith & Sayre Mip, Co, 


245 BROADWAY, 
NEW YORK, | 


CRITCHLEY’S PATENT EXPANDING 


quem REAMER. 





Manufactured by CRITCHLEY & WHALLEY, 
PORTSMOUTH, N. H. 


Differs from all others in 
having a continuous tuy- | $end for Circular. 
ere. Blast enters fuel at 
all points, causing com, 


plete diffusion of air, and | 
uniform temperature | U 10W a ve, 6: 0, 


throughout the furnace. 
Melts 10 to 15 tons an hour OFFICE AND WORKS: 
938 to 954 RIVER ST., 


with blast pressure re- | 
quired to melt 2 or 3 tons | 


















: AND 
in an ordinary cupola. | 67 to 83 VAIL AVE. 
Gains largely in time, fuel and quality of casting. | TROY, N. Y 





VALVES-— Double and Single 
Gate 4 in. to 48 in. outside 
and inside Screws, Indicator, 
etc., for Gas, Water and Steam. 


Also, 


WE ARE PREPARED TO MAKE 


IRON CASTINGS 


Of Best Material and Workmanship 
AT VERY LOW RATES. 


Buffalo Forge Co. 


BUFFALO, N. Y. 


KEYSTONE INJECTOR] 
SIMPLEST% BEST, 
eOMANF'CD. BY 
i E.TRACY 


SU&S5i3 N12" ST, 
PHILADELPHIA PA. x 


*FOR CIRCUL 
























‘Manufactured by ; 











SCHLEICHER, SCHUMM & C0., 33d & Walnut Sts., Philada, 


| -Bewres & Phillips 
Iron Works, 


Newark, N. J, 


WE CHALLENGE THE WORLD FOR ITS a 


RUS ITER é& DUI 
Schuylkill Falls, fidcauin 














Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 
eral discounts to dealers. Send for circular. 


NIACHINE MOULDED MILL 


GEARING, 


SHAFTING, PULLEYS, ETC., 
In great variety of sizes. Castings or finished work 
furnished the Trade at favor- 
able rates. 


LEFFEL TURBINE 





M t 
WATER ~ 

=I GEAR CUTTERS, 

ge HEELS, SHAPERS, 
POOLE & HUNT, SLOTTERS, 





Baltimore, Md, Hydraulic Oil Presses & 


Veneer Cutting Machin- 
Ha.omar E. Pars, late Commissioner of Patents. Sromr B. Lapp ery, Shafting e & Ge aring. 


PAINE & LADD, | tiavy Pars a speciany, 
Solicitors of Patents & Att'ysin Patent Cases, One 48”s48'x 12" Planor 
Washington, D.C. = stovk. 
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AMEIRIC AN M.A CHINIST. 








\ 
\ Manoafacturers of 


Automatic Cut-O8; 
Fixed Cut-Off 
and Slide Valve 
STEAM 
ENGINES, 
Tubular_Boilers 











WOODBURY, BOOTH & PRYOR. 


ROCHESTER N. Y. 















= 


nbular Boilers and Steam Fittings. 





Both 


cal power 






a aatin The Westinghouse Engine, 
_ 2 to 150 HORSE POWER. 


Is absolutely balanced at all speeds, and may. be run_from 300 to 1200 
revolutions per minute. 


HIGH-SPEED 
ENGINE: 


Condensing 
Non-Condensing, espec- 
ially designed and con- 
structed for the Rolling 
and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 
uniform and economi- | 


and 


Contracts taken tor complete Motive Power Outfits. 








ENCINE LA 





KELLY & LUDWIG, 


TEW IRON WORKING MACHINERY ° 


| 10 inch stroke shaper, 


49 & 51 N. SEVENTH ST. 
PHILADELPHIA, Pa. 


n Hand or for Quick Delivery. 
Write for prices and particulars, 


Gould: 


8 inch, triple- wee (bed to AT liane. | 12 inch stroke shaper, Fitchburg: 
$inch’ swing, oy toot bed. Sree tome | 15 inch stroke shaper. Gould & Eberhardt. 
ais 4 itchburg. 
ie “14 and 16 “ Fitchburg. DRiL!. PRESS 
q “ 12 and 14 “ Blaisdell. | 4s inch radial drill, seit-feed, dou wy a 
" 9 « “ 14 “ Fitchburg. slotted and planed b Betts. 
\ 9 “ 12 “ Fifield. 30 inch, back-geared, automatic, Prentice. 
9 “ “ 10 and 12 “ Gray. | 25 inch, back-geared, self-feed, Fitchburg. 
BR“ “ 10 and 12 “ Blaisdell. | 25 inch, quick return, Blaisdell. 
y“ “ 6 “ss Johnson. 119inch, ‘* Blaisdell. 
B “ “ 6 and 8 “ Fitchburg. | 18 inch, r ” Blaisdell & Fitchburg. 
“ “ee “ 
: ee weaned oe BRASS LATHES. 
: B Blaisdell. American Tool Muchine Co’s, 
PLANERS AND. SHAPERS. | No. 2 Cabinet Turret Lathes, 6 ft. bed, 18 in. swing. 
30 inch x 30 inch x 8 foot, Fitchburg. | No, 1 Sq. Arbor Fox Lathe, 5 ft. bed, 15 in. swing 
Fitchburg. 2 irtyn dicate ag ter Se eghl a,| 
25 inch x 2% inch x 8 foot, ran No. 2 & 3 Dove Tail Set-over Lathe, 5 ft. bed.13 in. sw. 
36 inch x 36 inch x 9 ft., planer. 2d hand, a Norra Sq. Arbor Fox Lathe, Gage. 
26 inch x 24 inch x 6 and 7 ft. planer, Wheeler, | 2, 3, and 4 spindle drills, Garvin. 
22 inch x 20 inch x 4 ft. planer, Wheeler. | 15 inch swing, 5 foot bed, Fox Lathe, Gage. 
18 inch x 18 inch x 3 foot planer, Gould. | No. 2 (4-144) Bolt Cuttters, Merrimans, 
10 inch stroke shaper, Fitchburg. | Power and Hand Millers, Garvin. 
15 inch stroke crank pleper, Blaisdell. | | 12 inch slotter (swing 56 inch), Hewes & Phillips. 





ENGINES, BOILERS, 


New & Second-Hand | F: W: 


TR 


oxy, Iv. ¥. 


RICHARDSON, 


MANUFACTURER OF THE 


Richardson Balance Slide Valve 
For Locomotive, Stationary and Marine Engines, 
Steam Pumps aNd Boiler Feeders, anc watermaws sivesive atachmeat tor tzcomave. 


‘irculars and any information desired furnished. 





MACHINERY, 
TOOLS & SUPPLIES : 


For Iron and Wood Workers. 
Mach- 





r 
| 28 
Foot and Hand Power Machinery. a 


inists’ Hand Tools, &c., &e. 


O. L. PACKARD, 
85 & 87 WEST WATER STREET, 


10 
oe 8 
14 


“10 


iy 


YO 
72 


“ 6 


_ inch 3.™ Machine. 


New. 


MACHINERY. 


34 inch Swing, 9 foot Bed, iingine Lathe. 
6 Lid 


New. 
“ce 


“ce 


ROBT. WETHERILL & C0. CHESTER, PA. 





Corliss Engine 


Builders, 


Condensing, Non-condensing, 


and Oompound. 


| HIGHEST EFFICIENCY AND 
GREATEST ECONOMY. 


= Boiler Makers. 


Hydraulic Riveting, 














Second-hand. | 


fe 


. M. BADGER, 


5 ae 8 St., N. Y. Room 13. 





MILWAUKEE, WIS. 















P, BLAISDELL & 00. 


Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 


pmo ped pk et pt BD 


GEORGE WESTINGHOUSE, Jr., Pres’t. 


up, 


belted power. 





RALPH BAGALEY, Sec, & Treas. 


Packing, Lubrication or Wiping. 
ENTIRELY DISPENSED WITH, 
nection to high-speed machinery ° 
Workmanship equal to the best machine tools 
parts built strictly to gauge and interchangeable, 


DAMASCUS BRONZE. 


\ composition metal, unequaled in strength, 
qualities and price. 


H,. H. WESTINGHOUSE, Sup’t. 


Requires neither Lining, Aenean Ke zing 

SKILLED ENGINEERS ARE 
Is especially adapted to direct con- 
also, for all general — = 


durability, anti-friction 


Send for illustrated circular and price list. 


THE WESTINGHOUSE MACHINE COMPANY, 


Works at Pittsburg, Pa. 


92 & 94 Liberty St., New York. 





‘CORLISS ENGINES FOR SALE. 


PROMPT DELIVERY. 


One 12inch Cylinder. 26inch Stroke. At once. 
One 14 bid 36 2 
APPLY TO 
THE GEORGE PLACE MACHINERY CO. 
121 Chambers & 103 Reade Sts., New York. 


In two weeks. 





New & Second-Hand Machinery. 


OCT. 
Engine Lathe, 


10, 1882. 


42in.x 1l4ft. New. [ 
26in. x 12ft. Grant & Bogert. 
86in. x12, 17ft. New 
44in.x 1l4ft. Good order. 
14in. x 6ft. Star Tool Co. 
151n.x 6 ft. 
l4in. x5x 6 ft. 
16 in. x 6,7&8 ft. 
13in.x 5ft &6ft. Ames. ” 
16in. x6,7& 8ft. Ames. * 
18 in.x8 & 10 ft. Lodge & Barker'* 
24in.x12ft. Perkins 
30 in. x 16 ft. ee 
22in. x 10ft. Fifield. 
28in. x 16 ft. New. 
ll in. x 4 ft. & 5 ft. 
llin.x4ft. New. 
12in.x5ft. Young. New 
Plain Engine Lathe, 16in, x 4 ft. 
13 in. x4 ft. 
bi 15 in. x 4 ft. 
Fox Lathe, 15 in. x 5 ft. 
15 in, x 4ft. ‘Turret Lathe. 
Planer, 48 in. x 48 in. x 12 ft. 
88 1n. x 38 in, x & ft. 
86 in. x 36in. x 18 ft, 
86 in. x 36 in. x 6 ft. 
16in, x 14in. x 3 ft. 
22 in, x 20 in. 
24 in. x 24 1n. 
26 in. x 26 in. 
Upnght Drih. * 
Upright Drill. Prentiss, New. 
« Prentiss. New 
oe oe 


swing B.G. & &.f. Drill. 
“ec os “ “cc 


te 
“ 


New. 
‘é 
“ 


Bridgeport. *‘ 


ry 
“ 
sé 
“ 
“oe 
se 


New 
Fifield. 
Prentiss. 


““ “ 


New. 


“ o 


Lodge & Barker. 
New. 
“a 
ec 
Good order, 
New. 


“ 


“ 
“ 


Hendey. 
ae 
16in. 
20 in. 
24 in. 
80 in. 
25 in. 
28 in. 
15 in. 


Blaisdell. 


Gould & Eberhart. . 


Shaper. 
. Hendey. 


15 in. Shaper. 
24 in. Shaper, Hendey 
9in. Shaper Hewes & Phillips. New. 
Full assortment Milling Machines, Spindle 
Drills, &c., of Garvin’s. New. 
1 Universal Tool Grinde r. D. Slate. New. 
Schlenker Bolt Cutter to take sizes from 4 
inchesinclusive. New 
Twist Drill Grinding Machine. 
No. 2 Lincoln Millers, 
N». 2 Lincoln Miler. 
Nut Tapper, 7 Spindles. New. Durrell. 
Hand Lathe, 12x 4,5 and 6ft. New. 
Hand Lathe, 16in. x 6and7ft. New 
Upright Boring and Chucking Mill 
Al order. 
200 lb, Steam Hammer, Ferris & Miles. 


NEW YORK AGENCY OF THE TANITE CO., AND 
GRANT & BOGERT MACHINE TOOL WORKS. 


PRENTISS & COMPANY, 42 DEY ST., 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


+ 


Eddy. Newi 


Good order 
P.& W.Co. New. 


31 in. 


_ 


















CLARKEH & CO. 


Se OLIVES ST., BOSTOMWN, MASS. 
Branch Office, 800 North Second Street, St. Louis, Mo. 


achinists Power Tools & Supplies. 


LIST OF LARGE LATHES ON HAND: 


» Gleason, Triple Geared, 
16 foot bed. 


Fi tchburg, Triple Geared, Screw Cutting Engine Lathe, 


20 foot bed. 


feet between centers. 


=— ¢ 7 
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=o B 0, = swing, 
=< 4. One 
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ce é= i |e 
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20 feet between centers. 


Screw-Cutting 


Special Shafting Lathe, 28 inch swing, 


Special *Shafting Lathe, 26 inch swing, * 


Engine Lathe, 40 


14in.x5,6&7ft. Grant & Bogert. 
New 


Am. Too! & Machine Co. 


new 


to 14 


swing. 


Good order 


N.Y 


50 inch 









~CHICS HYDRAULIC” GOVERNOR, 


FOR STEAM ENCINES, 


The Most Perfect Governor Known. 
RUNS IN OIL, 
Guaranteed to ac- 
pe curately regulate 
7 all classes of en- 
gines, 
Illustrated and descriptive 
Catalogue sent on application, 
Correspondence solicited. 


W. H. CRAIG & CO., Sole Manufy’s, 


Lawrence, Mass. 





New York Agent— 
A. ALLER, 109 Liberty St. 








SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Frestes, 
Scrolls, Saw Attachments, Chucks 
Mandrels, Twist Drills, Dogs, Cali rs, 
“Sun L ight” Gas Machines, etc. ni 
for catalogue of outfits for amateurs or 
artisans.. Address 

H. Bee SHEPARD & at 
341 & 3483 WEST FRONT STREE 

CINC INNATI, OHIO. 





Second-Hand & New 


25 foot bed, to take 20) 


MACHINERY. 


Oct. 10, 1882. 


The following New and Improved Machinists Tools 
are part of what we have for early delivery 


30 in. Swing, e4 bed, New Engine Lathe. Oct 5 
S0in. 16 f % Oct 20 
80in, “* 14 tt és “6 Oct 10 


26 in. swing, 14 ft. bed. Oct, 20th. 

32in.xS8ft. Planers. New. Oct. 10th. 

12 in. stroke Slotting Machines. New. Oct. 10. 

The following on hand: 

i21n. swing, 16 ft. bed, New '‘ngine Lathe, 

New Corliss Engine. 12’ x 36’’,. Complete. 

22 in. swing, 11% 4 Bed Engine Lathes. New. 

in. 12 

isis. * 

win, *& 10 

15 1n, 6 

12 in. swing, 6 

10in, * 41¢ ft. 

33 in. x 10 ft. Planer. 

88 in. x 12 ft. Planer. 

30 in. x 8 ft. Planers. 

26in.x7 ft. Planer. New 

22in.x4ft. Planer. New 

38 in. Swing Upright Drills. 

26in. Drill. B.G.&S.F, 

23 in. Dnll, B. G. 

2in. ** Plain. 

20 in. * 

18in. Bench Drili, 

4 spindle Drill. New. 

8 ““ “ iad 

4 “6 Second-hand, 

Wall Drill, heavy. Second-hand. 

12 in. Shapers, New. 

15 in, 

12 in stroke Shapers, traveling head, 40 in trav- 
erse double tables, New 

Wood's Patent Bolt C utting Machines to cut from 
4 in to 2ininclusive. New. 

Setters Milling Machine. 2d-hand, 

Face Millin achine, Second-hand. 

Pond’s Double Milling Machine. %d-hand. 

No, 1 Screw Machine. Brown & Sharpe. 2d-hand 

Screw Head Slotter. Second-hand. 

Second-hand Profiling Machines 

4% in Hyde’s Patent Centering Machines. New. 

Emery Grinder, 2d-hand. for 10in. Wheels. 

Bolt Pointing Machine. Second-hand. 

Double Nut Tapper. New Horizontal. 

Donble-Acting Presses, No, 3, nearly new. 

Single-Acting Presses, for power, ad 

Foot Presses, nearly new. 

Smaii Power Punching Presses, Second-hand. 

Foot Puncu, with bench. New. 

Lot Pistol Machinery. Second-hand, 

Lot of Forges 1 Railway Saw Bench, 1 foot- 
power Circular Sew. 

Cold Rolled Shafting, 
lings, &c., always 


Dt et a et 


“ 
Li 
“ 


“ 
te 
“ o 


Hand Lathe. New. 
Bed Hand Lathe. New. 
New. 

New. 

New 


8 o 


it. 
ft. 


B. G. & 8. F. New. 
New. 
&S.F. New. 


ERT Gy AE ARRAN TE 


“ 


“ 


60 in 


NE et 


Mae mnmonrminnten oie 


Falleys, Hangers, Coup- 
n stock 


252 foot bed, to take | The George Place Machinery Company 


121 Chambers and 103 Reade Sts., New York, 














AMERIC. AN 


“BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


Manufacturers of the 


Universal Miilling Machine. 


This machine has been designed especially 
to meet the wants of Steam Engine and Locomo 
tive builders, and others engaged in the manufac- 
ture of he avy machinery and tools. 

The essential features and motions are the same 
as in our smaller Universal Milling Machine, 
with such enlargement of the whole machine and 
its parts as would best adapt it for the class of 
work to be done. The cone has three diameters, 
each 3% inches face. In addition, the cone is 
strongly | geared,.thus making six change s of speed. 
There are also the same number of changes of 
feed. The spindle boxes are of hardened cast steel 
and, together with the spindle bearings, are care- 
fully ground, and are provided with means of 
compensation for wear. The spindle will carry a 
cutter arbor projecting 15 inches, which is sup- 
ported by an adjustable center at the outer end. 
Cutters of 8 inches or less diameter can be used. 
The horizontal movement of the spiral clamp bed 
upon the knee, in a line with the spindle of the 
machine is 64% inches, and the vertical movement 
of thes — al bed centers below the spindle centers 
is l1linches. The spiral bed can be set at angles 
of 35° each way from center line of spindle, and 
can be fed automatically 22 inches, taking also 
22 inches between the centers, and will swing 11% 
inches. (2 Illustrated C atalogue sent per mai 
on applic ation, 











CAR WHEEL AND AXLE 


MACHINERY. 


Railroad, Locomotive and 
Car Shop 


EQUIPMENTS. 


PHOTOGRAPHS AND PRICES ON 
APPLICATION. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 
Eastern Office, 22 S. Sixth Street, Philadelphia, Pa. 


vie - 


nu 








SPECIAL MACHINERY 
Built to Order, and 
TOOLS OD Advas KINDS, 
Shop well furnished for good work. 


8. MCBENRY, 927 FILBERT STREET, PHILADELPHIA. 


GRAY'S PATENT 19 IN. 1 CATHE. 


Built to Standard Gauges and Templates, with Special Machinery. 
EVERY MACHINE BELTED AND TESTED, 


pG. A. GRAY, Jr., & C0,,17 EAST STH STREET, 


CINCINNATI, O. 








— yaa 


J. M. ALLEN, Presipszny. 
B. FRANKLIN, Vics-PREsIDENT. 
JI. B PIERCE, SECRETARY. 


W. 


Planers, Drills, &c. 
DAVID W. POND, 
Worcester, Mass. 


BNTGIN Ee LATA ES, 


Send for Catalogue of New 








LODGE, BARKER & CO., CINCINNATI, OHIO, 
Manufacturers of ENGINE AND TURRET LATHES. 


We have for immediate d livery several Back Geared Turret Lathes, with dove-tail set over. 
Also 18 inch Screw- Cutting tngine La' hes, 


Quick delivery for 26 in. Swing Screw-Cutting Engine 
Lathes of new and improved designs. Very power- 
ful and very convenient for handling. 


Emery Wheels and Grinding Machines. 
THE TANITE CO. 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock: 


NEW YORK, 42 DEY STREET. 


Boston, High and Oliver Sts, 

Philade Iphia, 9.5 Market St. 
Pittsburgh, 137 First Avenue. 
Baltimore, 59 and 61 Gorman St. 
Indianapolis, 206 to 216 8, Illinois St. 
Indianapolis, 184 & 186 E. Washington St, 
Cincinnati. Cor, Pearl and Plum Sts. 
Chicago, 152 & 14 Lake St. 

C hicago, 4 Franklin St. 





St. Paul, 316 & 818 Robert 8 

St. Louis, 209 N. Third St. 

St. Louis, 811 to 819 N. Second St. 

New Orleans, Union and St. Charles Sts. 
San Francisco, 2 & 4 California St. 
Portland 1, Oregon, 43 43 Front St. 

Sidney, 17 Pitt St 

Live — Tt Eng., 42 The Temple, Dale St, 


| poses. 


Minneapolis, 254 Second Ave enue South. 
! 


M AC HINIST. 





MACHINISTS’ TO0LS, 


GUN 


AND 


Sewing Machine 
Machinery. 


The Pratt &Whitney 


HARTFORD, CONN., U. 
MANUFACTURERS OF 


| OcroBER 28, 1882 


Co. 


MAKE SPECIALTI£S OF 


Pages SLY MASS 


le PILLAR SHAPERS, 
Power Planers. 


16%46%0 48x48 inches square, 
@ud varivus iengtus. All 
feeds automatic. 


SEND FOR ILLUSTRATED CATALOGUE AND PRICE LIST. 





Send for Catalogue and Descriptive Circular, 


DROP F.ORGINGS 


«|Of Every Description, from 1-16 once to 30 lbs: weight, 


Guns, Pistols, Sewing Machines, Machinists’ Tools, 
AND MACHINERY GENERALLY. 


The Pioneers as a specialty in this line of business. 


for 


Estimates given promptly on receipt of models 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 





GRANT & BOGERT, 


FLUSHING, L.I., N. Y. 


MANUFACTURERS OF 


14 in, & 26 in. 


LATHES. 





Grey tron Castings. 


Of superior quality fot machinery wad other pur- | 


Delivered promptly in New York. Esti- 


mates given. Castings finished when required. 


Sedgwick & Stuart Mfg. Cox 
POUGHKEEPSIE, N. Y. 





Cuts, Pho 
and Prices furnished on 
=\ tion. LOWELL, MASS., U. 


TELES from 
16 to 48 in. swing. 


INE I:A. 


pseu 
fF 
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GEO. W. FIFIELD, 


Manufacturer of SINT Gr 


ELE, GARVIN & CO. 


139 & 141 Centre St., 
MANUFACTURERS OF 


MACHINISTS TOOLS 


Milling Machines, 
Drill Presses, .o 
~~—Hand: hatheg 
| Tapping Machines, 
| Cutter Grinders, &e, 


New York. 


SEND FOR NEW ILLUSTRATED CATALOGUE 


containing descriptions of the above machines. 





ERICSSON’S CALORIC PUMP, 


H DELAMATER & CO., 10 Cortlandt St.. Mew York. 





BABCOCK . & WILCOX WATER-TUBE STEAM BOILERS. 


Adapted for all Purposes. Safe from 


Explosions, 

H, P.in use by SINGER ME'G CO., New York, 3,790 
iP. by HARRISON HAVEMEYER & CO., Philadelphia 
2,830 H. P. by DECASTRO & DONNER SUGAR RE 
ING GO.., Brooklyn; 4.600 H. P.b AMERIOAN GRAPE 
SUGARCO. Buffalo: 1,350 H. P. by 
FAPE CO. , Wilmington; 720 H. P. by OOL- 
EN MILLS, New Jersey: 600 H. P. "bs STUDEBAKER 
BROS, MEG CO, South Bend, And., and undreds of others 
in all kinds of business, from 60 rg P. each. 

Centennial Exposition Medal pt A this ok for high- 
est economy and efficiency on test 

Illustrated Circu and other desired information 
promptly furnished. 

BABCOCK & WILCOX CO. 

30 Courtilandt Street, New York. 





THE BUFFALO STEE 


L FOUNDRY, "%"At° 


N. Y. 


PRATT & LETCHWORTH, et 


Orders and correspondence Solicited. 





'J.M.CARPENTER 
PAWTUCKET.R.1. 





MANUFAOTURER 


ITAPS & DIES 





